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Clip the coupon at the bottom of the 
opposite page and mail TODAY for 
free, illustrated booklet, ““NEW ERA 
IN WELDING”, describing in detail 
NCG’s new line of better, different Sure- 
weld A-C Arc Welders. 


Welding Range Primary Electrode Cabinet 
Model Amps. Volts Sizes Dimensions 
200 R 25-285 220/440 %a-Va 32x21x374" 


200 RP 25-285 220 440 Ya-Vo _ 38x21x374" 
? 300 RP 25-450 220/440 Ya- Vo 32x21x374" 














400 RP 25-520 220/440 Yo-*s 32x21x37)2" 


500 RP 25-700 220/440 Va-Va 32x21x37%" 
INDUSTRIAL MODELS =< Saeae aa8 30x21x40%4" 
1000 RP 200-1250 440 — 44x21x40)4" 
All Standard Models (Except 200 R, 750 RP and 1000 RP) have Built-in Automatic Voltage Reducer. 
All RP Models have Built-in Power Factor Correction, 














Welding Range Primary Electrode Cabinet 


Model Amps. Size Dimensions 

10 GP 20-180 220 16u15'4x33%"— 
5 20G 20-190 220 18'Axt8x35%" 

20 GP 20-190 220 10%4x18x35%4" 


30G 25-260 220 a V, 18'4x18x351%" 
SHOP MODELS 30 GP 25.260 220 18! 6xt8x35'%4" 


All GP Models hove Built-in Power Factor Correction. 
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About Convention Headaches 








Att work and no play makes Jack a dull 
boy, but all play and no work makes head- 
aches, hangovers and a wholly wasted conven- 
tion. 

Fortunately, indications are that this year’s 
convention of the American Welding Society 
in Philadelphia will be accompanied by less 
horseplay than some of the meetings in the 
past. The picnic is over so far as many indus- 
trial organizations are concerned. In these 
days of higher and ever higher costs, manage- 
ment has grown tired of paying high-salaried 
employees to make fools of themselves at 
out-of-town conventions. 


From now on, the acquisition of new knowl- 
edge will be the most important task of the 
convention delegate. Fun is fun, but it will 
have to be kept in line. True, most of your 
evenings are free, and your company isn’t 
going to expect you to spend them in your 
hotel room reading the Gideon Bible. But 
neither are you expected to be running around 
half the night trying to drink Philadelphia 
dry. And putting it all on the swindle sheet 
under the guise of “entertainment.’ 

Of course, you aren’t one of those hell- 
raisers whose noise and generally disorderly 
conduct does so much to spoil things for other 
visitors. That’s a good thing—for you. Most 


a big headache—both literally and figuratively. 

Sure, cut loose and have a time for yourself 
provided that you can do it and still remain 
within bounds. But when you stay up so late 
at night that you miss the morning sessions 
—or attend them with body only—you are 
neglecting a wonderful opportunity to acquire 
valuable information. 


This year the AWS is presenting a program 
of 68 papers in 21 technical sessions (see page 
62). The comprehensive program covers a 
wealth of welding information. There are 
papers on welding and related processes as 
used in very nearly every manner that any- 
one might seek to use them. And if the pre- 
cise point in which you are interested isn’t 
touched upon by the speakers, ample oppor- 
tunity is provided for you to ask questions. 

Additional knowledge may be gained from 
viewing the welding and cutting exhibits at 
the Metal Show. An alert mind is all you 
need to be brought up-to-date on latest tech- 
niques and newest processes. It’s all free for 
the listening and the looking. Why pass it up? 

The time in Philadelphia is yours to spend 
wisely or foolishly. Spend it foolishly, and 
you lose it forever. Money you waste may be 
replaced out of future income, and you need 
not suffer. But wasted time can never be re- 


on) bosses appear to have become tired of con- gained. Each of us is allotted only a limited 
o tributing to the delinquency of employees by amount of years, days, hours and minutes, 
<— footing big bills for meeting expenses. The and it’s our job to get all we can out of them. 
_ hell-raisers will be left at home. Let’s start at Philadelphia! 
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The psychology of it is easy to understand. 
Once away from the wife and kids, a man is 
apt to feel that he is entitled to let off a little 
steam. That’s only natural, but don’t let off 
too much or the convention will wind up in 
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For GAS TIGHT WELDS 
at HIGH SPEEDS... 












EF USES GENEX 


wu in the heating and cooling chambers also provides real welding economy. Genex 


of special atmosphere electric furnaces 
must be gas tight to prevent infiltration of air 
and escape of the protective gases used in heat 
treating, bright annealing, brazing and other 
processes. 


The Electric Furnace Company, Salem, Ohio, 
uses Murex Genex for welding their large gas- 
tight furnace chambers, some of which are over 
150 feet in length. This outstanding E-6012 elec- 
trode not only assures sound, tight welds, but 


can be used at exceptionally high currents with- 
out overheating and without excessive spatter. 
This means higher welding speeds . . . lower 
welding costs. 


The M & T line includes covered and lightly 
coated electrodes for downhand and all-position 
work on mild and low alloy steels, and for stain- 
less steels, bronze and aluminum as well as for 
hard surfacing and tool and die work. No mat- 
ter what your problem, there is an M & T elec- 
trode to solve it. Write for catalog today. 


METAL & THERMIT CORPORATION 
120 BROADWAY + NEW YORK 5, N. Y. 
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When welding is incorporated in a design, a stronger, lighter, more pleasing 





product results. The welded product is often less costly, too. 


A variety of product designs illustrate these points. 


ae 


BY T. B. JEFFERSON, M.E. 








MM" OF THE BASIC DESIGN of a new product comes from 
an understanding of proved design techniques. 
Some authorities say that a new design is based 90% on 
the application of well proved engineering design prac- 
tices and 10% original thinking on the part of the design- 
er. Where welded design is under consideration, one 
sometimes wonders if there is 10% original thinking in 
the approach of a new design problem. 


WHAT DESIGNERS SHOULD KNOW 


When called upon to find the best possible answer with- 
in the limits of his ability, the designer must look into all 
of the factors to be considered as he undertakes the new 
design. This means that when he is delegated a design 
problem he should know the answers to such questions 
as: (1) How soon is the product needed? (2) What quan- 
tities are to be produced? (3) Is cost of production a seri- 
ous consideration? (4) Is overall weight an important 
factor? (5) Is there a likelihood of design changes during 
production or operation? (6) Is quietness in operation 
important? (7) Is rigidity or strength essential? (8) Is 
appearance a factor of consideration? (9) Is flexibility 
in manufacture an advantage? 

An analysis of the factors above will determine the 
most advantageous materials for use on the product con- 
cerned and ascertain whether the metal parts should be 
formed from rolled or extruded shapes, castings or forg- 
ings. These points decided, there follows the question of 
joining the metals — should it be by bolting, riveting or 
welding. 

Since our concern is in designing for welding, it is, of 
course, hoped that someone will suggest that the product 
be designed for welding because “it is the feeling that 
welded design will result in a more reliable product than 
any alternate form of fabrication.” 

A designer must always have an understanding of the 
fundamental factors entering into the job. This involves 
a great deal more than merely being able to calculate the 
stresses and select a suitable material and means of fabri- 
cation. There should be, at least, an understanding of the 
ultimate use of the product. When the job is one of re- 
design, there are often features of the original design 
which must be maintained, irrespective of whether the 
product is to be of welded design or fabricated by some 
other means. Such factors naturally restrict the designer, 
but they must be accepted as fundamental. There is noth- 
ing more dangerous than an otherwise good designer who 
takes pleasure in improving details without a thorough 
understanding of how the product will be used. The “im- 
provements” may necessitate costly corrections should 
they be incorporated in the finished product. 

Most outstanding characteristics of welded design are 
the high efficiency of the joints and the rigidity of the 
welded structure. By properly distributing stiffening sec- 
tions and fusing them to load carrying members of a 
structure, an extremely high degree of rigidity may be 
obtained. 

Because of the rigidity of welded structures, welding 
design theory holds that the weld metal should have 
characteristics duplicating that of the parent metal as 
nearly as possible. The deposit should be equal to or 
slightly greater than the strength of the parent metal in 
tensile strength and elongation. It should not greatly ex- 
ceed the tensile strength of the parent metal, particularly 
if it becomes more brittle (has less elongation) than the 
parent metal. A brittle weld stressed beyond its yield 
point may shatter and cause the structure to rupture and 
fail, whereas a weld of a slightly lower tensile strength 
but slightly greater elongation will yield a little and dis- 
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tribute the stress throughout the rest of the welds in the 
structure and thence to the load-carrying members of 
the unit without approaching a point of failure. 


DESIGN APPROACH 


To obtain the best results in a design, one should ap- 
proach it with a flexible open mind that is keenly aware 
of the function which the product under consideration is 
to perform. Given this basic understanding, the designer 
should be resourceful and unrestrained in his earlier con- 
cepts of the form and operation of the product being de- 
signed. Consequently, he will not be limited by tradition 
or conventional means of making the product or accom- 
plishing the functions. Such an approach requires, of 
course, that the designer have a broad knowledge of the 
characteristics of the various available fabricating means 
as well as the available materials and their relative costs 
in the locality in which the product is to be built. 

Rarely in the design of any product is there a best 
method of fabrication specified or a best material speci- 
fied. Usually the designer’s major problem is to deter- 
mine the best fabricating means and the best material. 
Should it develop in a particular job that the best means 
of fabrication is welding, the designer should not go 
overboard and incorporate welding in all spots. He should 
use it only where it is the most advantageous method 
Even though a product may be basically of welded de- 
sign, a superior product might result by combining weld- 
ing with forgings and castings. For example, the product 
to be designed may be a machine which requires a num- 
ber of bosses to provide adequate bearing for shafts. If 
these bosses are located close to one another and all in a 
limited area, it might be well to consider a casting of a 
material similar in characteristics to the base metal for 
this area. The multiple-boss casting could then be joined 
to the rest of the structure by welding. An application of 
this sort would be found to be less costly than individual- 
ly welding the required bosses onto the machine. There 
are other instances where a forging might be advan- 
tageously employed to form some intricate part which 
otherwise would require multiple welds. 


ORIGINALITY IN DESIGN 


One of the greatest errors encountered in the design 
of a welded product is the fact that too many designers 
are prone to make the new design look like the object it 
is replacing — that is, the weldment is designed to look 
like a casting or a forging. Many designers feel flat- 
tered, in fact, if they are told that their welded design, 
after sandblasting, resembles a forging or casting. They 
shouldn’t be. All too often the resemblance means that 
the designer has failed to take full advantage of the en- 
gineering freedom made possible by welding. 

It must be remembered that welding makes possible 
various combinations of metals and alloys that can be 
used to gain the utmost economy and serviceability. Like- 
wise, it should be remembered that there are many 
shapes and sizes of materials which can be used. The mere 
fact that the design is a welded design does not necessar- 
ily mean that all possible points should be welded if 
welding can be minimized by bending or pressing the 
parts. 

It is most important, moreover, in welded design to 
provide easy access to all joints to be welded. As silly as 
it sounds, the shop is often asked to make a weld that can- 
not be reached or is inside a closed box, etc. Remember 
also, in approaching the design problem that the design 
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should be done in the engineering department rather 
than in the shop. This can only be done when the shop is 
provided with adequate engineering drawings, properly 
marked to indicate the location of welds and their sizes. 
It is only by proper engineering that overwelding can be 
avoided, and the maximum economy of welded construc- 
tion attained. 

If it is finally decided that the product is to be of 
welded design, it is quite important that the designer 
specify the types and kinds of welds that are to be em- 
ployed. Designers not familiar with welding are all too 
often of the opinion that all welds are alike. Because of 
this misconception, they may hold that no weld will fail 
if properly made. On the other hand, the feeling may be 
that all welds are inherently weak and must be rein- 
forced. There is also prevailing an unfounded belief that 
butt welds and fillet welds are similar in fatigue and 
fatigue load characteristics. 


WHICH WELDING PROCESS 


If the design is to be welded, by what process? The 
answer to this question is one of major importance and 
should be given by the designer. This means that he 
should have some knowledge of all welding processes. 
He need not actually know how to weld by any of them, 
but he should be in a position to recognize the possibili- 
ties as well as the limitations for fabrication afforded by 
the different processes. Without such a knowledge of 
welding processes, he will not be able to take fullest 
advantage of welding in his design. 

The process selected will naturally depend to large 
extent upon the welding equipment available in the shop 
that is to do the job. If arc, gas and resistance welding 
equipment are all available, however, it is up to the de- 
signer to pick the method that does the job best. 

The availability of various methods of welding will not 
only be reflected in the design features but also in the 
overall cost of the finished product. If the proper equip- 
ment is not readily at hand, however, it will generally 
prove more satisfactory to do the job by the equipment 
the shop does have than to try to amortize an expensive 
welding machine against a job by using a less costly 
process. 

In some instances, the type of service to which the 
finished design will be subjected will determine whether 
fabrication is to be done by are welding, gas welding, spot 
welding, projection welding, stud welding or silver braz- 
ing. Having determined the process, the next big step for 
the designer is to determine the type of weld joint. 


BUTT AND FILLET WELDS 


When properly made, a butt weld and the parent metal 
adjacent to it may develop physical properties equal to or 
better than the parent metal. This type of weld will not 
fail. If failure occurs it will be in the parent metal and 
will travel across the weld just as though the joint did 
not exist. Such a weld will have a static load value of 
100% and a fatigue load value of 100%. 

In a fillet weld which has 100% penetration, the static 
load value will be found to be 100% also, but the fatigue 
load value has been reduced to a mere 40%. If fatigue 
loading should be encountered and if the right type of 
weld is to be used in the right place, care must be exer- 
cised in the design and selection of fillet welds. 

The strength of a fillet welded joint and the static load 
that a weld will withstand may be calculated from the 
cross-section through the throat of the weld. Physical 
properties of the parent metal may be used since the de- 
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1. STRESSES GO UP with undercut as this 
photoelastic study indicates 





2. OVERWELDING increases stresses as indicated 
by comparing two butt welds 


posited metal available is generally equal to or better 
than any weldable alloy. In comparing the physicals, it 
will generally be found that the ductility of the weld 
metal is always better than that of the parent metal. This, 
in reality, is one of the reasons why welds seldom fail. 
If the weld in question is not a 100% penetration weld, 
the reduction in static values is nearly in proportion to 
the reduction in cross-section of the metal through the 
throat section. 

The four major factors to be considered in any design 
are cost, weight, durability and appearance. To these are 
to be added the minor considerations of design flexibility, 
greater strength and efficient use of material. While it is 
not necessary to consider all of these factors in the design 
of a product, usually one or more of them are found to be 
extremely important when the final design considerations 
are presented. 


COST AS A FACTOR 


In nearly every design, cost is the most important fac- 
tor. In most instances, welded construction is the less 
costly. There are examples, however, where welding is 
a more costly means of fabricating than some other pro- 
duction method. This does not necessarily preclude the 
use of welding; when other factors are considered, weld- 
ing may prove to be the most satisfactory means of fabri- 
cation. If the product in question is of a complicated 
nature but only a few are to be made, welding is gener- 
ally more economical than castings because of the elimi- 
nation of pattern and pattern change charges. The same 
is true of products where minor changes frequently 
occur. 

Weldments usually can be machined less expensively 
than castings or forgings inasmuch as the rolled steel 
product is more homogeneous and presents less difficul- 
ties with hard spots, porosity and sand holes. Tolerances 
may be more closely maintained (thereby reducing cost) 
as there is usually less metal to be removed in the finish- 
ing operations. 

The importance of placing the proper weld in the proper 
place in the design cannot be emphasized too greatly. 
Most failures of welding may be traced to poor design 
or improper shop practice. Generally most of them are 
traceable directly to poor design rather than inadequate 
design. The design of the weld joint not only involves the 
selection of the proper type of joint but also the deter- 
mination of the proper amount of weld metal to be de- 





posited. The designer should be careful in the calculation 
of his stresses so as to avoid overwelding. The deposit of 
metal increases with the square of the fillet size to make 
overwelding quite expensive. Underwelding, on the other 
hand, could lead to failure. 

Having decided upon the type of weld, the designer is 
always confronted with the problem of the type of scarf 
to be used on the joint. On thin materials, the desired 
joint may be attained by merely flanging the sheets. 
Plate thicknesses will require beveling for vee and 
double-vee joints. If the thickness of the material in- 
creases still more, it may be desirable to go to a “J” 
type scarf. A “J” scarf requires less welding and may 
therefore be less costly. This type of scarf must be 
machined, however, and the danger is that the machining 
costs may outweigh the savings in weld metal. This 
point should be considered early in the design. Other 
points that must also be considered in connection with 
the use of a “J” scarf are the ease with which the plates 
may be machined, the necessity for good fit-up in the 
weldment and the type of weld involved. The use of the 
“J” scarf is extremely desirable where the weld is to 
be reinforced or back chipped. 


CASTINGS AND FORGINGS 


Castings and forgings, despite the thinking of some 
welding engineers, are used quite extensively in good 
welded design. They often present the least expensive 
way in accomplishing a particular task. This is particu- 
larly true where there is an abrupt change in section 
such as occurs in bearings bosses or where material for 
studs is necessary when the loading does not permit the 
use of fillet welds. 

The extent to which castings or forgings are employed 
in a weldment is, of course, dependent upon the number 
of weldments involved. If only one weldment is to be 
made, it is sometimes too costly to substitute castings or 
forgings becwuse of the costs of the necessary patterns 
or dies and the delivery delays involved. On the other 
hand, if fillet welds are not permitted or the structure 
is too complicated or too inaccessible for welding, it is 
smart tc employ castings or forgings. Care must again 
be exercised to design the “replacement” casting or 
forging in such a manner as to change the section grad- 
ually. If possible, all welds made to join castings or 
forgings should be butt welds. 


FORMED METAL PARTS 


Many corner welds may be eliminated by the use of 
stamped, pressed or formed parts. The substitution of 
such items means a cutting down of the amount of 
welding involved. Use of formed metal parts, however, 
is dependent upon the availability of equipment to pro- 
vide parts for processing in the designed product. If 
facilities are available, in the shop or, possibly, in the 
community, the possible savings in production costs 
should be weighed and considered in the design prob- 
lem. The designer should bear in mind that plates up 
to 20 feet in length and an inch thick may be formed 
by bending. Even thicker plates of shorter length may 
also be formed in this manner. 

In any bending operation, the radius of curvature 
should be as large as possible. The higher the carbon 
or alloy content of a material, the larger the radius re- 
quired. For mild steel plates up to \% in. in thickness, a 
¥% in. radius is usually the minimum to be employed. 


For plates up to 2 in. thick, the radius should be 1% 
times the plate thickness; for plates above 2 in. tw: 
three times the plate thickness. 


SELECTION OF MATERIALS 


The designer who is designing a product for welded 
fabrication may be extremely flexible in his choice 
materials. Practically any metal, ferrous or non-ferrous 
may be welded providing the proper technique and the 
proper welding process is employed. This does not mean 
that all materials are weldable by any welding process 
and technique; it must be the proper process or tech- 
nique. The proper technique involves not only the selec- 
tion of the proper filler material for the job at hand but 
may also necessitate adequate jigging, preheating, post- 
heating and other operations necessary to complete a 
successful weld. 

If the design demands it, dissimilar metals may be 
welded. In such applications, however, care should b« 
exercised to avoid difficulties that might arise from the 
differences in the coefficient of expansion of these metals 
or from electrolytic corrosion or other conditions that 
might develop when dissimilar metals are joined to one 
another. 

While it is not uncommon to employ stainless steel 
aluminum, bronze, brass or copper in the design of a 
product, the most common material is a low-carbon steel 
conforming with SAE 1010 or 1020 specifications. This 
material is readily available, and adequate filler mate- 
rials have been developed for use with it. The same is 
true of the low-alloy, high-strength steels up to 0.25 
carbon. 

Steels having above 0.35% carbon generally require 
a special technique to insure a satisfactory weld. Some- 
times it is felt that it is necessary to go above 0.35 
carbon to obtain special characteristics such as highe: 
hardness or greater tensile strength. In these instances 
the designer should investigate the possibilities of ob- 
taining the desired characteristics by using manganese 
or molybdenum alloy steels instead of plain-carbon steels 
having a higher carbon content. These two alloys have 
little or no effect on the weldability and may produce 
a much more satisfactory product. 


LIGHTER AND STRONGER 


If weight is a consideration when a product is designed 
the engineer is forced immediately to welded construc- 
tion. Welding not only affords the best means of reducing 
weight, but it does so without affecting strength o! 
rigidity. Should the designer wish to build the strongest 
and lightest possible product, he should combine welding 
with low-alloy, high-strength steels or stainless steels 
because these two materials afford the best weight-sav- 
ing possibilities. Welded construction enables the de- 
signer to use the sections required regardless of how 
thin they may be. He is not restricted by the ever present 
“thinnest section” that can be cast and is thus given 4 
further opportunity of saving weight. 

Let’s look more closely at this way of reducing the 
weight in product design by turning to welding. The 
easiest manner in which weight may be reduced is }y 
replacing a lower quality steel with a higher quality 
steel. For example, mild steel might be replaced }y 
low-alloy, high-tensile steel. When such changes are 
made the design must be checked carefully to be suré 
that proper balance is maintained by adequate distribu- 
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3. LOAD ON WELDS 
in this built-up beam 


amas 

















———— 


4. PLATES TAKE LOAD 
in this beam design 








5. FAILURE for beam (Fig. 3) means only bending for 
beam of Fig. 4 design under same loading 








tion of materials. This care will insure a smooth flow 
of stresses. 

Should the design recommend higher unit stress or 
a lower factor of safety, the designer must know what 
he is doing. Extreme caution must be exercised in his 
calculations to insure that adequate material is being 
used, 

In the switch to higher strength alloys, it is sometimes 
necessary to reinforce the lighter sections with ribs or 
gussets near lightening holes. Lightening holes may 
serve a double purpose inasmuch as they may lighten 
the section and also provide access holes to make the 
design possible or workable. Such lightening holes must 
be on the natural axis or in the center of large panels. 
Lightening or access holes must not have square or sharp 
corners which might serve as stress raisers under oper- 
ating conditions. 


6. WELDS IN TENSION are stronger than those 
in shear on this cylinder cap 
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STRESSES AND WELDED STRUCTURES 


The transmission of stresses throughout a welded 
structure is of considerable importance. The way in 
which loads are transmitted through welded joints is of 
prime importance. Figs. 1 and 2 illustrate the effective- 
ness of the polarized-light method of examination for 
engineering stresses of two butt joints. It is evident that 
the so-called reinforcement butt instead is a detrimental 
stress-concentrating element. Note that the stress flow 
is more uniform in the one with the least “reinforce- 
ment,” and the stress concentrations are not so acute 
as in the one with the greater reinforcement. For this 
reason, butt welds should be made as near flush with 
the top of the plate as possible. However, no groove 
should be allowed to exist at the juncture of the weld 
metal and the plate since this would be even a more 
violent concentrator of stresses, as is illustrated in Fig. 1. 


RELATION OF WELDS TO JOINT MEMBER 


Seldom is it necessary for the weld metal in a joint 
to be placed in a position where it carries the full load 
in a structure. The only exception is a butt weld in 
which the cross-section of weld metal is in direct line 
with the plane of the plate and of the same thickness. 
In most designs, it is possible to place the weld in such 
positions as to hold the parts together but to make the 
load transfer from one member to the other without 
throwing the full load on the welded joint. 

Fig. 3 diagrammatically illustrates placement of the 
weld metal in a position to take the majority of the 
load when subjected to a bending moment. In Fig. 4, 
on the contrary, the members of the structure carry the 
load, while the welds serve as wedgelike joining devices 
and not as load-carrying elements. Fig. 5 shows actual 
tests of box sections welded as shown in Fig. 3 and Fig. 
4 and tested under very heavy impact bending loads. 
The type of construction shown in Fig. 3 (lower view, 
Fig. 5) failed by rupturing through the weld, whereas 
Fig. 4 bent sufficiently but did not rupture the weld 
(Upper, Fig. 5). The same principle applied to capping 
of a cylindrical member is illustrated in Fig. 6; in this 
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case the weld is in compression or tension rather than 
acting as a wedge or being placed in shear. 

The principle of the use of weld metal as a key or 
wedgelike joining member instead of a total stress carrier 
is important in all welded joints. Such design provides 
an additional factor of safety to take care of possible 
operator or manufacturing imperfections such as im. 
perfect steel or irregular electrodes, which may be en- 
countered because of conditions beyond the contro! of 
the manufacturer. 

Filler materials which have a lower yield strength 
than the parent metal, are often used, especially when 
welding low-tensile steels or certain alloy steels. It js 
especially important in such cases that the metal be 
distributed to hold the joint together but not to take 
the full load, even though the welds may be greater in 
size than the section of the parent plate. © 


DESIGN TO SAVE WELD METAL 


Since weld metal itself is expensive material, any 
design which can develop the strength of weld metal 
to the best advantage and reduce the quantity used is 
an important consideration. 

Fig. 7 shows examples of the use of weld metal; both 
efficient and the least expensive on one hand and the 
incorrect design on the other. The question as to whether 
the method shown in Fig. 8 is desirable depends upon 
the cost of producing the contoured member to which 
the plate is welded. The machining costs of producing 
such a piece may be more expensive than the extra 
welding. There is some question as to whether any saving 
would be gained in the overall cost of this design. 

For mass production of welded structures, the re- 
sourceful use of forged or special rolled sections as 
shown in Fig. 9 may provide a real saving in weld metal 
as well as a superior design from the standpoint of 
strength and weight. Fig. 10 shows a wider variety of 
shapes, which may be forged or even rolled on a com- 
mercial basis, together with some suggested uses for 
such special sections. It should be noted that there is a 
trend of thinking in the steel industry which before too 
long will call for special shapes for welding. The result 
may well be a line of special shapes, probably of a tubular 
nature, which will be as well suited to welding as the 
present structural shapes are to riveting. 


DISTORTION OF WELDED STRUCTURES 


A degree of distortion is to be expected and anticipated 
by the designer because of welding stresses. After an 
experimental or pilot unit has been built, however, 
enough indications as to the extent and direction of 
distortion from welding will be evident to enable steps 
to be taken to minimize the distortion. 

Often parts can be prebent so the distortion “pulls” 
them straight in the final structure. This is shown in Fig. 
11. Another common and effective means is to establish 
a welding sequence which balances one stress against 
the other. This planned procedure prevents most of the 
distortion which might be brought about by uncon- 
trolled welding sequences. 

The design engineer must assume the responsibility 
for recommending procedures of welding which balance 
one stress against the other. This responsibility should 
be borne in mind in the design process. Automatic arc 
welding by the submerged-melt method tends to reduce 
distortion because of the depth of penetration through 
the joints and the speed at which the arc travels. If auto- 
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10. INTERSECTING WELDS are 














made with (upper) or without 
(lower) transition piece 


matic welding equipment is available and the structure 
is one that can be designed for it, the design engineer 
may find here an important means of preventing distor- 
tion. 

If the structure is designed with the majority of the 
welding concentrated on one side, or in such a way as 
to cause the parts to draw, distortion can be prevented 
by prebending of the main parts on which the welding 
is to be done. Such bending may be accomplished by 
clamping the parts in a fixture when they are assembled 
for welding or separately prior to setting up. (Fig. 12) 

Many welded structures will be machined. Where the 
removal of metal will cause a shift in the balance of 
metal section with relation to the residual stresses set 


12. DISHED CLOSURE PLATES can shrink 


11. SPECIAL SHAPES designed for welded fabrication 


up by welding, the structure may become distorted after 
machining as illustrated by Fig. 13. Planning to avoid 
such warping should be given careful study. Stress re- 
lieving of such structures would eliminate the residual 
stresses and prevent such distortion upon machining. 


WELDING TO SAVE TIME 


There is no limit to the possible uses of welding in the 
design field. If the product is not a welded design, weld- 
ing still may be used to reduce production costs and 
speed up production. The kind of welding employed 
may depend on the quantity to be produced and the 
quality of the work desired. For example, take the re- 





BEFORE WELDING 
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H-2 
Can be made in = 6-32 to 1/2" diameters up to 6” long 
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SPADE WELD BOLTS 
in oC——S IM 
8s) 8-2 s-3 
Can be made in + 6-32 to 3/8" diameters up to 6" long 
WELD PINS 
PG-2 PR-2 PH.-1 
Can be made in 0.144" to 0.500" diameters up to 6" long 


WELD NUTS AND PADS 


aig Cay &y 
Square 
Nut 


Round Rectangular 
Pad Nut 
Tap size = 6-32 to 1/2" Tap size = 6-32 to 5/8 








WELD BRACKETS N 


Welding points on either or both legs 








Legs of equa! length 





Holes threaded or unthreaded 

















15. FITTINGS for projection welding 
to machine elements 


sistor mounting hooks in Fig. 14. The left-hand hook 
is spot welded at an approximate saving of 40% over 
the arc-welded hook pictured on the right. This saving 
13. RESIDUAL STRESSES cause warpage was made possible because of the quantity. Spot weld- 
ing also produced hooks of better appearance and elim- 
inated post-weld cleaning. 
When designing for resistance welding, it is important 
14. MOUNTING HOOKS of spot welded (left) and to select the proper materials. Certain shapes such as 
arc welded design (right) round, formed or structural pieces may be used wit! 
little or no preparation. It is often possible to put pro- 
jections on screw machine parts with little or no addi- 
ll tional cost. These projection-welding applications : 
definitely time savers where they can be used advan- 
tageously. For the designer who does not care to design 
all screw machine parts, ready-made parts for an) 
projection-welding application are available, as shown 
in Fig. 15. 

Stud welding may also be used to speed up produc- 
tion. It is generally considered a modified form of pro- 
jection welding, though there is also an arc-welding 
adaptation of stud welding. Fig. 16 pictures two arc- 
welding studs, one sectioned to show clearly the extent 
of weld fusion. 

The arc method of stud welding was originally de- 
veloped to fasten studs to solid members. It has sinc« 
been used to provide a very successful means of quickl) 
and firmly attaching fasteners, hooks, lugs and other 
such parts on machine structures. It is widely used }) 
the resourceful designer and provides a very satisfacto! 
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18. RIGIDITY UP, weight down on this 800 hp Diesel 
engine frame. Forgings, castings, plates 
and welding are combined 






means of fastening a stud to a plate without threading 
the lower end or without drilling and tapping the lower 
member. 

Use of forgings and castings in weldments is recom- 
mended for those sections which cannot be successfully 
produced by other means. Examples are where a gradual 
change in cross-section is desired or where a fillet weld 
would not be particularly desirable. In the Diesel engine 
frame cross-section, Fig. 17, the use of a forging as the 
main bearing support member makes possible a smooth, 
uniform change of section from the main bearings and 
cap studs to the side tension members. Because of the 
severe loading, butt welds are employed between the 
forging and side plates and the forging and side rails. 

In this illustration, note how the designer has kept 


would be quite easy to design a piece that would not 
be accessible for welding, but would be impractical and 
wasteful of time and possibly material. The finished 
800-hp Diesel engine frame is shown in Fig. 18. In ad- 
dition to the use of forging, the main strength members 
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19. SPANNER WRENCHES — 3 stamped (left) 
and 3 welded (right) 


of this frame are carbon-molybdenum steel plates. 
Weight is down and the rigidity is up, due to welded 
design. 


SIMPLIFIED DESIGN 


Proverbially, there is more than one way to skin a cat, 
and there is also more than one way to use welding in 
product design or redesign. In some instances the im- 
portance of welding is overlooked because its use is not 
too obvious. An example is found in Fig. 19, which pic- 
tures three spanner wrenches of stamped design and 
three welded counterparts. 

The manufacturer of collet chucks had provided span- 
ner wrenches as a part of the chuck kit. The cost of a 
die to punch wrenches for the smallest size chuck was 
approximately $150. Since this cost was distributed over 
a considerable number of wrenches, it could easily be 
written off without making the cost per wrench ex- 
cessive. However, the wrenches thus produced, being 
stamped from light strip stock, were weak and easily 
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20. GEARS — cast (left) and welded (right) 














21. FLAME CUT rim, web and hub 
for this gear blank 

















22. ROLLED RIM, flame cut web, 
stiffeners and hub 














23. FLATTENED PIPE spokes with 
flame cut rim and hub 


broken. This, of course, did not appeal to 

Larger size chucks and special chucks required 
a few wrenches of a particular type. The cost of pro 
ducing dies became nearly prohibitive so wrenches y 
hand made—an extremely costly operation. Ofte: 
appearance of the wrench was not too satisfactory 
the hand operations consisted primarily of sawing and 
filing. 

On the largest size chucks, the cost of the wrench die 
was $750, material costs per wrench—approximately $2.00 
and the cost of making each wrench about $1.00 on this 
basis, a total of 20 wrenches, a large run for this type 
of wrench, cost approximately $810.00 or $40.50 per 
wrench. 

Redesign led to the adoption of welding. The manu- 
facturer made the spanner end from a piece of tubing 
of the approximate desired diameter. The tubing was 
cut into narrow widths and then cut in half. Two holes 
were drilled in the half piece of tubing — one hok 
the hardened piece of drill rod used as the wrench pi: 
and the other hole to provide a location for the hand 
The pin and handle were then welded in place. A: 
attractive wrench without costly dies or hard-to-get 
material was produced at $1.75 each. On an order of 20 
resulting savings were $772.50 over previous manufa 
turing methods. 


WELDED GEARS 


Gear makers have turned to welded design as a means 
of saving money. A comparative example between cast 
and welded gears (Fig. 20) is given in the accompanying 
table: 


WEIGHTS CAST 
Rough weight 267 lb. 
Finished weight 232 lb. 
Finished weight saving : 
Weight saving 


$19.4 
39.48 
58.88 
15.01 


20.3 


Additional saving due to elimination of lapping (pe: 
reduction gear assembly amounted to $12. 

The weight savings and subsequent reduction in « 
made possible by the design of welded gear blanks 1 
vary from these figures according to design. Alternati\ 
vary from the gear pictured in Fig. 20 to those sketched 
in Figs. 21, 22 and 23. In connection with a gear design 
problem cost studies should be made to determine the 
manner adopted to form the rim. If the scrap may b« 
utilized, it may prove less expensive tc flame-cut the 
rim from a steel slab than to roll it from bar stock 

Referring again to Fig. 20, the welding in this appli- 
cation not only reduces cost but avoids many of the 
difficulties encountered in the production of cast ste 
gears, 

Cast gears are usually centrifugally cast. The gea! 
must be rough machined before heat treating to mak« 
sure that the heat treatment penetrates uniformly 
the prescribed depth. During the initial machining oper- 
ation, sand or blow holes are often uncovered, and suc! 
defects must be chipped out and rewelded before heat 
treating with a high-carbon-steel rod. Most manufac- 
turers reject or scrap any gear with welding repairs that 
extend over two or more adjacent teeth, over 10% 
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the face width on the outside rim or over 15% of the 
e width in the internal section. 

Additional casting defects are sometimes discovered 
ring the hobbing process or finish machining. Defects 
of costly cutting or hobbing tools, and sometimes make 
t necessary to scrap a nearly finished gear. 

Since welded gears are made from rolled steel, uni- 
formity of material and freedom from defects is usually 
assured. These factors permit the maintaining of fixed 
yn all machines. Scrap loss is unknown unless the oper- 
ator makes a mistake. Tests show that the finished 
welded gears are less noisy than cast gears, though some 
machine designers have a feeling that disc gears tend 
to promote drumming. 


A WELDED EQUALIZER 


Opportunity to compare a box section with an I-beam 
section is afforded by the design of a welded equalizer 
(Fig. 24) for an oil-well pumping unit. This equalizer 
serves to equally distribute the walking beam load of 
the pumping unit on the two pitmans of the drive unit. 
Such service subjects the equalizer to bending as well 
as twisting stresses. In tests to destruction, the cast 
equalizer with the I-beam, despite the fact that it had 
greater deflection, took a permanent set under a load 
of 90,000 lb. The welded equalizer was loaded to 120,000 
lb before it buckled. 

These findings demonstrate that the manufacturer was 
justified in replacing steel castings with weldments. They 
also show that it is feasible with weldments to change 
the cross-section of a part, not only to increase its 
strength but to cut down deflection and save weight, 
even though the base metal used might have lower 
physicals than that used in the original part. 


GENERATOR FRAMES 


Cost and weight are important factors in the highly 
competitive market for portable light plants when a 
manufacturer in this group decides to redesign his en- 
gine generator sets, the resulting cost and weight are 
watched with keen eyes. 

In the operation of small or medium generators, the 
changes in electrical load are often very great. This may 
be the result of starting motors across the line, or it 
may be the general characteristic to the load. In any 
event, the service is more severe than that imposed on 
large generating units in which the load changes are 
relatively small. 

Resultant vibration of the engine-generator set caused 
by load variation, is an important factor to be considered 
in the design of a generator frame. 

As a characteristic of these units, the stator assembly 
is housed in a cast-iron frame which consists of a heavy 
rigid cast shell having ribs inside to receive the stator 
laminations. Its heavy rigid widespread feet are cast 
integrally, Fig. 25. 

The manufacturer concerned decided to substitute a 
welded steel frame for the cast member. To reduce 
weight and cost further, the designer deemed it de- 
sirable to eliminate the ribs from the inside shell. This, 
of course, was a radical departure from the accepted 
practice of ventilating large generators. On the other 
hand were the savings that could be effected in material 
costs and the savings in labor which would result from 
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24. EQUALIZERS — welded box type (upper) 
cast I-beam type (lower) 





25. CAST IRON generator frame 





26. LARGE TUBING and formed plates 
make a generator frame 


event the stator could be placed in direct contact with 
the steel core. Since the question could not be answered 
in advance, a pilot model was built to assure satisfactory 
operation of the unit. 

The second important feature of the frame design was 
the foot assembly. To support the engine and generator 
free from vibration, it was necessary to have a rigid 
widespread foot. The engine-generator set is sometimes 
operated in dirty surroundings, so the foot design should 
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BED 
WEIGHT 62.5 LBS. COST ‘4.69 WEIGHT 4.12 LBS. COST 'o.52 WEIGHT 3060 LBS. COST 1186.70 WEIGHT 570 LBS. COST $35.00 


TOTAL FOR 1O PARTS CONSIDERED: WEIGHT 6607.42 LBS.,COST'417.38 





27. CAST IRON PRESS is heavy and awkward looking 





THE PRESS OF WELDED DESIGN 


UPRIGHTS 


. . + # (a7 wll <— 
Ve " y 
i . 
per cROWN 
(T_| f Z han WEIGHT 370 LBS. COSTIES.06 
Lan ae )\\ ~ 
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ilies 
BRACKET 
WEIGHT 224 LBS. COST HLOS 


side 
WEIGHT 466 LBS. COSTIZ2S.00 


Sa 


LEVER KNEE 
WEIGHT 20.5 L8S. COST'2.30 WEIGHT 2 185. COSTIO.36 ween (151 uss <S~ Cost 40.28 WEIGHT 317 (5S. COST 13.51 


TOTAL FOR 10 PARTS CONSIDERED: WEIGHT 2827.18 LBS.,COST'I32.03 








28. MORE IS REGUIRED than the mere substitution of welding for castings 


THE WELDING ENGINEER °* October, 19% 














be such as to eliminate pockets and irregular shapes 
which might serve as dust catchers. It was also essential 
that the generator present a pleasing appearance and 
be so designed that it could be kept clean fairly easily. 
Steel with its smoother surface has a definite advantage 
over cast iron in this respect. Another advantage in the 
favor of steel is its freedom from foot breakage, either 
in manufacturing or shipping. Unfortunately such break- 
age sometimes occurs with cast-iron feet. 

‘The steel frame developed through this design study 
is pictured in Fig. 26. By using welding instead of the 
previous cast construction, the overall weight of the 
unit was reduced by 16%. There was a 36% saving in 
the total weight of the frame itself, but some of the 
weight saving through welding was lost by the redesign 
of other components of the generator. The cost saving 
per frame assembly Was 25%. The saving in transporta- 
tion charges is not reflected in the above figures, but 
it is important. The gross shipping weight of the engine- 
generator unit, crated for domestic shipment, is approxi- 
mately 15% more than its net weight. Hence a saving 
in shipping costs based on a weight saving of some 50 
lb should be considered. 


MACHINE TOOLS 


Machine tool makers are looking more and more to 
welding design. Experience has shown that welded fab- 
rication offers many advantages. Through its use, tooling 
costs are kept at a minimum. Likewise, welding is found 
suitable for quantity production, and often the manu- 
facturing of machines is made easier. Welding also makes 
it easier to keep the exterior of the machine smoother 
in appearance. 

Too often in machine tool design, the designer limits 
his activities to changing a cast-iron part to a welded 
part for the same general appearance. Fig. 27 pictures 
a complete metal working press that, essentially, is made 
up of a number of parts such as the base, crown, frame, 


29. SAFER and more attractive press by welded design 

















































































brackets, levers, etc. Some of these component parts and 
their relative locations on the press, together with weight 
and cost data, are also shown in Fig. 27. 

By redesigning the press for welding it was possible 
to effect a considerable saving in both weight and ccst 
(Fig. 28). In the redesign, however, the designer changed 
only the style of manufacture. As can readily be seen, 
the fabricated parts are quite similar to the cast-iron 
parts. Such a design practice represents a wasteful use 
of material. Cast-iron parts require heavy flanges to 
join them to other parts, but such flanges are not neces- 
sary in welded construction. 

A designer cannot hope to duplicate a cast-iron de- 
sign in welded steel and gain the advantages of lighter 
weight, greater strength, greater durability and more 
pleasing appearance at lower cost. All of these qualities 
may be attained, however, if the designer exercises suffi- 
cient originality in his design. Nor need any functional 
use of the machine be sacrificed. 

Fig. 29 pictures the manner in which the press (Fig. 
27) should appear when fabricated by welding. It now 
has a modern streamlined appearance because many of 
the parts have been relocated. A structural box base has 
replaced the old cast-iron press bed. The motor has 
been removed from the top of the press and put behind 
the flywheel on a bracket. A cover plate has been put 
over the front of the machine for appearance and safety 
reasons. By utilizing the appearance factors made pos- 
sible by welding, the designer has been able to design 
a machine of greater style and beauty. Yet the redesign 
press serves all the functions which its cast-iron coun- 
terpart was designed to handle. 


VERTICAL LATHE 


A machine tool manufacturer turned to welded de- 
sign because it seemed to offer outstanding advantages 
in the developing of a single-purpose machine tool. 
Development costs were greatly reduced by the absence 
of patterns. Then, too, changes in design could be readily 
made since it was not necessary to alter the pattern for 
modified castings. Another important factor was that 
the absence of patterns eliminated the necessity of pat- 
tern storage space. Flat steel plates which could be easily 
stored and handled until the machine began to take 
shape were all that was required. 

On this lathe, the designer endeavored to keep the 
number of visible welds to a minimum. A design of this 
nature would naturally keep the amount of welds also 
to a minimum. Care was exercised in the placement of 
the welds to keep distortion down and ‘at the same time 
to eliminate highly stressed welds. The parts were de- 
signed so they would go together easily and accurately 
in welding jigs without fitting or unnecessary corrections. 

As may be seen from Fig. 30, the weight of the casing 
of this vertical lathe was reduced through the use of 
extensive lightening holes. Also, the ribs and plates 
which were not to have continuous welds were flame- 
cut with scalloped edges, Fig. 31. This design thought 
of scalloped edges made it easier to carry out any sub- 
sequent sizing which might prove to be necessary. It 
also provided an accurate guide to enable the welder 
to space the welds correctly. 

In a design of this type, it should be noted that tight 
limits on the length of the ribs are avoided wherever 
possible by keeping down the number of butting edges. 
Ribs must not be longer than the depth of the side plates. 
If they are shorter, any pull that takes place when weld- 
ing them to the base is of little consequence because of 
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the presence of a reasonable gap. Careful thought in 
this design resulted in a vertical lathe Fig. 32, that is 
quite rigid, yet shows little indication as to location of 
its many welds. 


IN THE FOOD FIELD 


Before the war a manufacturer in the food mixer field 
was producing the 80-quart bowl capacity mixer shown 
in Fig. 33, for use in the bakery and food processing 
industries. This mixer was composed of a cast-iron 
column with a vertical sliding mixing bow] saddle. On 
the head of the column was mounted an integrally cast 
four-speed gear box with a bevel reduction gear. The 
motor, mounted above the gear box, drove the input gear 
shaft through a gear and chain drive arrangement. With 
the coming of the war the manufacture of this mixer 
was discontinued. 

After the war, manufacture was renewed on a mod- 
ernized mixer. Though vastly improved in appearance 
(Fig. 34), the new mixer was still of cast-iron construc- 
tion. It weighed 1,782 lb — 336 lb more than the prewar 
model. Increased material costs and extremely difficult 
foundry conditions greatly restricted the output, so it 
was decided to redesign the mixer for arc-welded con- 
struction. 

The redesigned model is shown in Fig. 35. A consider- 
able saving was achieved in both weight and production 
costs through the redesign for welded construction. The 
welded mixer weighed only 600 lb and was, of course, 
less costly from a material standpoint. Since it was fab- 
ricated from rolled steel instead of cast-iron, breakage 
in shipment was practically eliminated. The cust of 
manufacture was reduced, finishing costs alone dropping 
by 75% because of reduced weight, freight costs were 
reduced by 40%. The sales price reflected all of these 
savings, being reduced by 30%. 

The light weight and compact dimensions of the re- 
designed mixer resulted in easier installations in the 
bakeries. With its smooth surface, the users found that 
the mixer was much easier to clean in daily use. All of 
these features, so helpful to the customer, were the result 
of a designer making the best possible use of welding. 


WELDING FOR FUNCTIONAL USE 


Fig. 36 pictures four road rollers of conventional de- 
sign, and Fig. 37 shows the manner in which this type 
of roller was redesigned for better functional use. Be- 
cause of its high body, the redesigned:roller may operate 
close to high obstruction and at the same time is capable 
of operating in close quarters. It presents an excellent 
example of welding for a functional purpose. 

The redesigned roller cost approximately the same as 
the previous cast-iron, structural frame work roller. 






30. LIGHTENING and access holes insure good welds 





33. PREWAR CAST IRON 80-qt food mixer 
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31. SCALLOPED EDGES aid in locating welds 32. FEW WELDS are visible on this vertical lathe 





34. POSTWAR CAST IRON design weighs 1,782 Ib 35. STREAMLINED arc welded mixer — weight 600 Ib 


36. ROAD ROLLER design 37. HIGH CLEARANCE is a feature 
changed little through the years of this welded roller 





38. OIL RESERVOIR in the 39. DANGER LURKS around this 40. SAFETY and beauty 
base is a feature of this open perforating machine come with a welded cover 
18-spindle automatic drill 


Through welding there has been attained a product improves the overall appearance of the equipme 
which will meet a highly competitive market in a satis- other instances welding serves definitely to elir 
factory manner. The requirements could not have been hazardous work conditions. As an example of the 
accomplished with iron or steel castings because of use, compare the old-style perforating machine i 
strength and shape limitations. 39 with the perforating machine having a welded 
The automatic drilling machine (Fig. 38) clearly pic- in Fig. 40. The application of welding has made poss 
tures the manner in which welding was used in making’ cleaner and less hazardous working conditions 
a functional machine. The base, because of its leakproof Another example, from the textile industry, is 
welded construction can serve as an oil reservoir and vided by the comparison of Fig. 41, an old-styk 
thus increase the stability of the machine. Welded fab- rewinder, with the welded redesigned cloth rewir 
rication saved time and resulted in better appearance pictured in Fig. 42. Advantages of Fig. 42 are redu 
in the construction of this drilling unit. The vertical style hazards, reduced machine space and improved 
affords easy tool adjustment and clear vision for the mill efficiency. 
operator. These are only a few of the examples of how 
may be reduced and quality improved through p: 
welded design. The engineer who will couple con 
Besides serving many utilitarian purposes in the de- sense with ingenuity can undoubtedly devise many 
sign or the redesign of industrial equipment, welding designs that will be equally or more pleasing in 
affords excellent opportunities to improve the appear- pearance, lighter in weight, more durable in construct 
ance of a product. Sometimes an application of welding and offer better operating efficiency. 


WELDING FOR BEAUTY 


41. CLOTH REWINDER of ancient design is clumsy, 42. HIGHER EFFICIENCY from modern, 
hazardous and hard to clean compact weided design 
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Inert-Arc Welding 


nless the work can be properly jigged, it is more satis 


\ctory to use a flux than an inert-gas back-up for thin 


auge flange and filet joints. But what kind of fluxr 


BY RUSSELL MEREDITH 


Northrop-Hendy Co., 


| risen RE of gas turbine and 
jet propulsion engines, chemi- 


nd food processing equipment 
ircraft components calls for the 
cation of assemblies from sheet 
less steel and heat-resisting al- 
ys, iN gauges ranging from 0.010 
80 in., by the inert-arc welding 
ess. To minimize and 
finishing costs, it is desirable to 


stresses 


pene- 
n and a 
bead of smooth contour. 
This, however, is difficult to achieve 
ases where joint preparation and 
ip are poor, and parts are 
roperly jigged. 

Parts jigged as shown in Fig. 1 
present no problem with either 
Hange or butt joints. Welds will be 
smooth and sound. Little oxidation 


} 


drop-through rein 


ing 


not 


the underside can occur because 
if which 
the molten drop 


hrough metal. Let us suppose, how 


he confined area in 
in encounter 


alr 


r, that only one or two parts are 
ve built, and it is not practicable 
ise a jig. This brings up the 
question of joint design on unjigged 


FLaNce vs. Butr Joints 


Since butt joints on thin-gauge 
materials are difficult to tack weld 
and to keep straight during weld 
ing, the flange been 


joint has 


adopted. When properly prepared, 


th type of joint has several advan 
tages over a butt joint. First, the 
abutting edges cannot lap over dur 

acking as is the case with un 
flanged joints; secondly, the seam 
Stay straighter during welding 
to the bending stiffness of the 

Lastly, but of great impor 


the weld can be made with 
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Hawthorne, Calif. 


out a filler rod, which 


saves time and results in a smoother: 


the use of 


weld bead. 
Proper preparation of a flange 
Untortu 
more times than not, when 
the flanged parts reach the weldor 
the joint will be as shown in Fig. 3. 
Moreover, the weld must have full 


the 


joint is shown in Fig. 2. 
nately, 


penetration, as indicated by 
ellipse in Fig. 3. 

If he has had any experience at 
all, the weldor does not like this fit 
up. Nevertheless, it is his job to try 
to weld the thing. He does so, and 
the results are nothing much to 
brag about. He wall encounter hem 
stitching -and burn through; if he 
does manage to complete the weld 
it will be rough and of poor quality, 
with much more time 
than necessary. 


consumed 


BACKING WITH Gas 


The 


ble with this joint are: (1) because 


reasons the weldor has trou 


of oxidation occuring and prevent 
ing fusion at the weld root, and (2) 
there is no support for such a large 
mass of molten metal. 

The inert gas used in the holder 
will prevent the top surface of the 
joint from becoming oxidized. The 
same treatment can be given to the 


undersurface by either piping the 
inert gas into a trough under th« 
weld or by having a helper blow the 


gas through a tube under the mol 
ten weld puddle. These methods, if 
applied properly, will work 
nicely but will work only in a small 


conhned 


very 


space, It does not matter 


how much gas you use. For in 
stance, if you had a tank to weld 
and were to fill it with argon of 


helium, vou would find that there 
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1—PROPER JIGGING for butt 
joints in thin-gauge material. Ar- 
gon or helium may be introduced 
in the concavity just below the weld 








ss Dae gee $e 
— as = 


2—FLANGE JOINT properly pre- 
pared. Fit-up is good, and the weld 
may be made without difficulties 





a. ames od 272 
é = biiinegeecnet 


3—POOR FIT-UP means weldor 
will have trouble with above flange 


joint, a type more frequently en- 
countered than that of Fig. 2 





4—STAINLESS-STEEL sheets were 


Auxed in section D, unfluxed in E. 


This view of underside shows 
marked difference in the results 





51 





tues. Rages . 


“$4 


5—COMPLETE PENETRATION was obtained with the flux-backed speci- 


mens, sections 1 and 2. Unfluxed section 3 


> 


shows incomplete penetration. 


Material is stainless “W,” type 322. All of the welds were automatic 


was too much air dilution for the 

gas to function as a back-up. Unless 

the parts are jigged in some such 

manner as Fig. 1, the gas backing 

method becomes impracticable and 

prohibitive from a cost standpoint. 
Can We Use Fivux? 

The next best method is to use a 
flux along the bottom edges of the 
seam to prevent oxidation of the 
undersurface and promote root fu- 
sion. A neat trick—if you can do it. 
Not just any old flux will do. Since 
many different processes take place 
under the arc during welding, the 
flux must be carefully compounded 
to meet the following qualifications: 

(1) It must not cause arc dis- 
turbance. 

(2) It must be quite fluid at a low 
temperature in order to give good 
coverage. 

(3) It must have a low specific 
gravity. 

(4) It must have sufficient strength 
when fused to support the molten 
metal from excessive sagging on 
poorly fitted joints. 

(5) It must have a reducing ac- 
tion on the oxides of chromium, 
nickel and iron. 

(6) It must not cause cracking or 
wormholes in the weld deposits. 

The above list of requirements 
sounds like a big order. Every one 
of these items, however, is very im- 
portant. For instance, some fluxes 
we have tried out have good support- 
ing characteristics but will become 
trapped in the molten puddle, and 
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others are fluid enough not to cause 
this trouble but are lacking in 
other qualities which make for good 
welding conditions. 

In order to determine the useful- 
ness of flux as a means of speeding 
up production, saving on the cost of 
gas backing and obtaining better 
welds on parts with poor fit-ups, the 
Northrop-Hendy Co.  condueted 
tests on a number of fluxes with 
samples of stainless steel and heat- 
resisting alloys. Five types of mate- 
rials were welded: (a) 18-8 stainless 
steel, type 321, 0.040 to 0.060 in. 
thickness; (4) stainless “W,” type 
322, 0.024 in.; (c) 19-9 DL stainless 
steel, 0.040 in.; (d@) NIS55 alloy, 
0.027 in.; (e) Inconel, 0.050 in. 

To maintain uniform results in 
testing, an automatic inert-arc weld- 
ing head was used with speeds of 
6 to 12 ipm. Two types of equip- 
ment were employed: a 200-amp 
a-c-welder with high-frequency at- 
tachment and a 200-amp d-c welder. 

Undersides of welds made with 
various fluxes are illustrated in Figs. 
4 to 9, inclusive. Some of the fluxes 
allowed burn-through, while others 
gave poor coverage. Ten commer- 
cial fluxes and thirty experimental 
mixtures were tested. 


FLuxeD-UNFLUXED SPECIMEN 


Fig. 4 shows an 18-8 type 321 
stainless specimen which was made 
with a flanged joint normally en- 
countered in the run-of-the-mill 
production. This specimen was 
fluxed half way (upper half) with 


6—ROOT BEAD before (A) and 
after (B) removal of flux in flange 
joints on 19-9 DL stainless 


a proprietary flux.* The result 
obvious—hemstitching and 
through occurred until the flu 
area was reached, at which time 
weld went 
penetration obtained. 

Fig. 5, sections 1, 2 and 3, sh 
the undersurfaces of 
mens welded from stainless 
type 322 material. Section 3 
unfluxed joint with incomplete 
etration. Due to the sluggishnes: 
this material, it is quite difficul 
obtain 100°% penetration 
the aid of flux to promote root 
sion. Sections 1 and 2 welded wit! 
flux have 100°{ penetration. 

Fig. 6, section A, shows the 
bead before flux removal. Secti 
B shows it after removal of 
from a flange joint made on 
DL stainless alloy. 

The cracked weld in Fig. 
the result of using an inferior flux 
This flux not only caused cracking 
but fused into a glass that was very 
difficult to remove. 

Fig. 8 pictures fave specimens o! 
three different alloys: Inconel 
the left, 19-9 DL stainless alloy 
the center and NI55 alloy on the 
right. The Inconel specimen shows 
a good drop-through bead. The 
19-9 DL specimen in the center ! 
wormholes (gas pockets) in the 
weld deposit caused by use of an 
inferior flux. The NI55 alloy s 
men on the extreme right 
welded with a flux which did a g 


smoothly and 


was 


three 


withot 


*“Heliflux” furnished through the 
tesy of Renfro Products Co., 2417 Porte 
Los Angeles. 
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7—CRACKED WELD caused by 
use of an unsuitable flux. Glassy 
slag produced is difficult to remove 


had 
poor supporting qualities for the 
molten drop-through metal. The 
one in the middle is a good weld, 
while the one on the left 
welded without flux and 
mplete fusion. 

Fig. Y shows the 
ine welds 


of absorbing oxides but 


was 
has in 


undersides of 
with different 
fluxes. Nos. 1 and 8 were fair fluxes, 
but No. 9 was the best, taking into 

nsideration all qualities required 
of a good flux. The bead pattern 
was not disturbed as in the case of 
Nos. 1 and 8. From a deoxidation 
standpoint, Nos. 8 and 9 were equal. 
From the flux-removal standpoint, 
the flux from No. 9 specimen—hav- 
ing a high differential expansion— 
was easily removed and left the 
weld metal bright and clean. Some 
fluxes have an enameling action and 
ire difficult to remove. 


made 


vith 


root 
von 
flux 


Fiux-REMovAL METHOops 


Flux removal is always some- 

what of a problem; however, it need 

not be one of major importance if 

. re is exercised in mixing the flux 
the Hi = and applying it properly. 

Some of the methods for remov- 

The Hi ing flux are fused caustic soda, 

has idblasting or hydroblasting and 

d cleaning with a solution of 

nitric, 5° hydrochloric and 

water at 140 F. The acid meth- 

is somewhat slow. These drastic 

iwtments need not be necessary. If 

proper flux has been properly 

lied, a few bumps with a ham- 

will drive off most of the fused 


Ows 


_ we ruse wr ee 


m™ Bree 


8—TEST SAMPLES of different alloys: Inconel (left), 19-9 DL stainless 
(center) and NIS55 alloy (three on right). The 19-9 specimen has worm- 
holes. Of the three NI55 specimens, only the middle one shows a good weld 


slag, and the remainder can be re- 


moved with a wire brush. 


FIiLLets IN THIN GAUGES 


A valuable use for flux which 
should not be overlooked is in the 
welding of thin-gauge tubing or fit 
tings to tanks. It is, for example, 
dificult to make a fillet weld to 
join a tube of %-in. OD and 0.030 
in. wall thickness to the head or side 


of a thin-gauge tank. Moreover, 


cracking and distortion would be 
likely to occur if the weld were 
made on this thin-gauge material. A 
very simple way to do it is to drill 
a hole in the tank the size of the 
tube OD, insert the tube, flux the 
outside of both tube and tank and 
then weld from the inside. The 
Hux will draw the weld metal 
through to form an outside fillet. 
The whole operation can be done 
faster and easier without the afore 
mentioned fillet welding difficulties. 


9—NINE WELDS with different fluxes. No. 9 is best weld from standpoints 
of bead pattern, deoxidation, and flux removal. Nos. 1 and 8 are fair 
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A Pig withha 


In pipe-line parlance, a unit. designed to move with 
a pipe bore is known as a “pig.” The superspecial pi 


described here carries equipment for X-ray inspecti 
BY ELTON STERRETT 


D" ELOPMENT of a mobile X-ray The pig is mounted on four 
source designed to move with- driven rubber-tired wheels, set 
in a pipe bore has opened new pos- pairs at approximately 120 
CRADLE CONTAINING X-ray sibilities for checking welds in high- around the circumference of 
“pig” is held against open end of Pressure gas or oil trunk lines. The pipe. A third pair of wheels 
the pipe to be tested. The star-wheel “pig,” as the unit is known, is spring-mounted arm centers the 
telltale rests against pipe top mounted on a motor-driven chassis vice and maintains the tube 
and carries a transformer and X-ray center of the pipe regardless of 
tube. It is controlled by a simple — spiraling that may take place as 
panel from the open end of the line unit moves down the line. The 
and is equipped with a‘clever device bile X-ray unit, of which the pi 
to indicate presence of a weld. only a part, carries a crane to pl 
The weld detector or telltale is the pig and carry it between 
a four-node star wheel held by Since the pig 1s driven by a 
spring tension against the inner chronous motor, the operator 
wall of the pipe. It slides freely over end can spot the position of the 
smooth pipe, but contact of the vice quickly by checking tra 
forward node against a weld causes against a stop watch. One minut 
the wheel to revolve through 90 seconds was the average travel 
deg. This action actuates a signal a joint on a recently X-rayed 26 
light on the panel and also produces line. 
a loud click. The above activity of 
the telltale indicates the presence of Sarety AssURED 
a weld and also that the X-ray tube 
has been centered within the circle Three control units reg 


of the weld. The transformer is of the X-ray tube, providing 





t 
Lila 


CONTROL PANEL includes rheo- 
stat for motor control and switches 
to safeguard energization of X-ray : 
transformer. Signal light indicates time. depends upon wall thickness, personnel to danger from X- 

contact of telltale with weld 2% minutes being required for pipe The tube is shielded except { 


ot “2o-1Nn. thickness. area used to cover the 


then energized to activate the tube, guard against its being accid 
and the weld is X-rayed. Exposure energized and possibly subj 


FILM is in a stainless-steel holder MOBILE X-RAY UNIT carries a crane for placing the pig, also a darkroo: 
within a rubber sheath and is backed in the cab. The rearward projection of cab is for film drying. A separate et 
with lead strips for safety gine and generator provide power for pig motor and transformer 
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flan X-Ray Eye 


checking is done after the 
ng spread has gone on ahead 
vefore the cleaning, priming 
vrapping gangs have come up, 
he operator of the pig is in 
cinity of the tube at the time 
active. 
osed film is developed in a 
le darkroom, carried in the 
the mobile unit. Wet film is 
ble for inspection after 15 min- ae 
1 dried film shortly thereafter. 
\ rearward projection from the cab 
ovided for film drying. 















GOOD WELD, although slightly narrower than desired, with uniformly 
deposited weld metal. Heavy black vertical line is the longitudinal seam 


the 26-in. pipe line, at least 

weld per weldor per day was 
X-rayed. Welds were chosen at 
om by the welding inspector 
marked for checking before the 
X-ray unit arrived. With a new 
lor, it might prove desirable to 
k every weld until his depend 
ty had been established; simi 




















thorough checking might be 
hed on river Crossings OF lines 





through residential or business 


here a leak ould be extr: . 
Pree Raed Sener ee SLAG INCLUSION between stringer and filler beads is shown by light line 


serious or replacement difhcult. : 
Ne . through weld. Black dot below weld is where weldor struck his arc 


The 26-in. line from which the 
istrations were taken is part ol 
gas trunk system loop costing 
round $15 per running foot. Weld 
spection is economical insurance 
hen compared with other laying 
s. Practice on this line calls for 
ection of 10 of the welds. 


\round 20 welds are inspected per 





when 8,000 feet of pipe are 





Wetp REFERENCE Marks 





2 %¥e-in. strip of film photo GAP IN STRINGER BEAD, nearly an inch long, is shown toward center of 
this radiograph. Filler and finisher beads were laid on satisfactorily 





————_  eeS- 


hs the weld full size, and en 













skilled observer to detect 
lercutting, slag inclusions, cracks, —_ 
lng and other defects which dis 
quality a weld—or weldor—tor high 
sure service. The 26-in. line uses 
scam-welded pipe, and the longi 
nal seam provides quick orienta 

ot the exposed film. On seam 
pipe, a number perforated 

ugh a lead plate is centered at 
top diameter of the pipe to 
wer the weld and provide a 





rence point. In most instances, 
hlm is readily spotted on the CRACK (light line) is a bad defect revealed by X-rays. It extends from gap 
in stringer bead into area of contact between stringer and filler beads 
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1I—OVERHEAD CRANE is of 100-ton capacity. It obtains its great structural strength from welded box sections 


Welded Cranes an 


Overhead cranes, jib cranes, monorails and other perma- 


nent fixtures were installed as the roof and floor 


areas 


were enlarged at the LeTourneau Longview, Texas, plant. 


By the time the new factory building was completed, 1 


had already produced a good 


BY WALTER J. BROOKING 


Dean, LeTourneau Technical Institute 


A PREVIOUS article* discussed the 
construction of the LeTourneau 
Corporation’s new building at 
Longview, Tex. This factory for 
earth-moving equipment was built 
in the form of a center section with 
two side bays. The center section 
is 1,000 ft long by 108 ft wide. A 
100-ton crane spans the 
108-ft width and travels the entire 
length of the building with an 
under-clearance of about 25 ft. The 
overhead crane rails were set in 
offsets provided at the upper ends 
of the center upright girders. 
Fabrication of the overhead crane 
(Fig. 1) began soon after the first 
center roof section had been com- 
pleted. The crane was designed with 
a long wheel base which distributes 
the load over a long section of the 
crane rail and, therefore, over a long 


( wverhead 


*Welding Beats the Steel Shortage,” The 


Welding Engincer, September, 1948. 
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amount of its major produci 


section of the basic footing. It obtains 
its great structural strength with rela- 
tively light weight by means of box 
sections fabricated by welding. 


Crane Rart ConstTrRucTION 


The overhead crane rails (Fig. 2) 
were fabricated from two Z-sections 
similar to which were used 
in the main upright for the center 
trusses. Two Z-sections were used, 
and a relatively deep and thin section 
of steel strip was welded in to com- 
plete the box. Upright reinforcements 
and stiffeners were placed appropri- 
ately in the fabrication of the box 
section, and a piece of railroad rail 
furnished the actual bearing surface 
for the crane wheels. The overhead 
crane rail box sections were fabri- 
cated on the floor, were raised sep- 
arately and were welded solidly in 
place at the offset in the main center 
truss-supporting upright. 

The overhead crane is powered by 
a 200-hp Diese] engine. The Diesel 


t he se 
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drives a generator, which in 
drives separate electric motors (m 
ufactured by LeTourneau) on 
drive wheel and on the drive wh 
of the cross carriage as well as 


hoist. 
Jip Cranes aND MonoralLs 


The jib cranes, such as the 
shown in the background in Fig 


are of standard LeTourneau mat 


facture and were placed prio 
pouring the concrete for the sect 
of the floor in which they set. 
Monorails were installed at apf 
priate locations as the building ¥ 
completed. In Fig. >, note the lig 
weight welded construction. A sta 
ard I-beam 


was used for the 1 


supporting the hoist and carriag 


These monorails serv 


} 


well to | 


cears and other heavy parts u 
them tro 


I lachine to machine Im a sequence 


riachinc>. or to move 


Cperations in the production lit 
They are very simple, may be « 
nomically constructed as part of 
welded factory and provide inexps 
ive transportation within the lin 
ef their application. 
Prpinc INSTALLATION 

Another part of 

permanent or semipermanent fixtut 


important 
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new LeTourneau tactory is 


ping. Fig. 4 shows the natural 


h inifold outside of the main 
ls tory building. It is entirely of 
T velded construction, and the fence 


encloses it is also of durable 

| construction. 
Only to mention other applications, 
gas piping within the plant 
he hydraulic oil piping fer 


raulic systems, used for semiauto 
lathes hydraulic 
were welded; mostly by arc, 


and other 


yn some by gas. Costs were reduced by 
the elimination of threaded fittings, 
id a more flexible installation, 
as vhich involves fewer pounds of 
‘t pipe, was provided. Appearance was 
d ilso better, due to the contour and 
th surfaces of the welded joint 
S trasted with the flanged, bolted 
r screw-type fittings which might 
used instead. 
m (he hydraulic fluid tank shown 
n Fig. 5 was also welded, as were 
mpressed air tanks and other 


inent storage tanks. 


to Nay been 


HRINDING WHeet Racks 
ther simple example of the 
permanent or semipermanent fix 
tures in the factory is 
rig. 6. The racks for grinding wheels 
toolroom and the enclosing 
(made of angles and heavy 


shown in 





es Ol fe 


it 


CRANE RAILS were fabricated on floor and raised 


onorails 





WELDING ENGINEER—October, 


+ 


~ 
> 


were both fabricated 
by welding. The use of arc welding 
provides an and 


making strong, lightweight 


wire netting) 


easy economical 
means of 
racks and storage bins to fit particu 
lar needs. The building of enclosures 
for toolrooms, tool cribs, ware 
housing areas and similar restricted 
areas by means of heavy netting and 
steel shapes is also very economical 
and very effective. 


~ 


PRODUCED WHILE BuILpIN« 


Slightly over a year was required 
to build this factory. The fitting and 
tooling were completed at the sam« 
time as the floor and roof area wer¢ 
enlarged. By the time the building 
had been completed, the factory had 
produced and sold a very creditablk 


amount of its major product. 





4—GAS PIPING such as this in- 
let manifold was entirely arc welded. 
So also was the retaining fence 


1948 





5—HYDRAULIC oil 
tanks and other permanent storage 


tank, air 


tanks were likewise welded 


Sys 


DP ever 





6—GRINDING WHEELS may be 
conveniently stored on this welded 
rack, made from materials at hand 
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Following the precedent set by Republicans, 


Democrats and Progressives, the 29th annual 


convention of the American Welding Society 


will be held in the City of Brotherly Love 


BY CLYDE B. CLASON 


ae in the shadow of Inde- 
pendence Hall, members of 
the American Welding Society hold 
their 29th annual convention at the 
Bellevue-Stratford Hotel, Philadel- 
phia, October 24 to 29 inclusive. The 
meetings will be held concurrently 
with the National Metal Congress 
and Exposition (see page 70), which 
is this fall celebrating 75 years of 
progress in the development of alloy 
steel. 


CONVENTION CALENDAR 


week 
fashion 


Convention opens 1n the 
with the Presi- 
dent’s Reception. This pleasant so- 
cial event will be held Sunday after 
noon from 5 to 7 p.m. in the Bur 


Bellevue-Strat 


traditional 


gundy room of the 
ford, 
Three simultaneous technical ses- 
open on Monday morning, 
Oct. 25, at the South Garden, North 
Garden and Rose Garden rooms of 
the Bellevue-Stratford and will con- 
tinue in these same three rooms on 
Tuesday morning, Tuesday after- 
noon, Wednesday morning, Wednes 
day afternoon, Thursday morning 
and Friday morning. The morning 
sessions start at 9:30 a.m.; the after- 
noon sessions at 2:00 p.m. All tech 
nical sessions will positively start on 
time, the convention committee 


sions 


promises. 
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Monday and Thursday afternoons 
will be left free to permit AWS 
members to attend the National 
Metal Exposition at the Commercial 
Museum and Convention Halls. 
The exposition will be open from 
12 noon to 10:30 p.m. on Monday, 
Tuesday and Wednesday and open 
trom 10:00 a.m. to 6:00 p.m. on 
Thursday and Friday. Many new 
products and processes will be shown 
for the time, and, as usual, 
welding and cutting exhibits and 
demonstrations will be prominently 
featured. 

Monday evening, beginning at 
8:00 p.m. in the Rose Garden, will 
be devoted to the awards of prizes 
and medals, including the Samuel 
Wylie Miller Memorial Medal, the 
Lincoln Gold Medal, the Resistance 
Welder Manufacturers’ Association 
prize contest awards and the A. F. 
Davis Undergraduate Welding 
Award program. H. O. Hill, the re- 
tiring president of the American 
Welding Society, will act as chair- 
man of this important meeting, and 
E. V. David, chairman of the con- 
vention committee, will serve as co- 
chairman. 


first 


Apams LEcTuRE 

The annual Adams lecture will 
also be given on Monday evening, 
immediately following the presenta- 


THE 


tion of the awards and prize: 
year’s lecturer is G. E. Clat 
metallurgist, Reid-Avery Co., 
speaks on the metallurgy of c 
electrode weld metal. 

The 
five years old, being created | 
in honor of Dr. Comfort A. A 
founder and first president 
American Welding Society. Th 
Adams 
Adams himself, 
who attended the 
tion of 1943 
important 


, ; 
Adams lectureship is 


lecture was given by 
who, as m 


Chicago cot 
may recall, det 
work done 


nection with the quantitative an 


some 


of the electrical and thermal 
involved in 
Other Adams lecturers and 
subjects have been: 
1944—Dr. A. B. Kinzel, 
president Electro Metallurgica 
and chief 
bide and Carbon 


resistance weldit 


metallurygist, Union 
Research | 
tories, Inc., “Solid-Phase Weld 

1945—Dr. Samuel L. Hoyt, 
nical advisor, Battelle Memoria 
stitute, “Selection of Steels for W 
ing.” 

1946—-Dr. Wendell F. Hess, 
fessor in metallurgical engine 
and head of the weldng labor 
Rensselaer Polytechnic Inst 
“New Frontiers in Welding.” 

1947—G. S. Mikhalapov, man 
apparatus research department, 
Reduction Sales Co., “Struct 
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G. N. SIEGER, of Detroit, will 
become next president of AWS 





New AWS Officers 





O. B. J. FRASER, first vice- 
president for the 1948-49 term 





H. W. PIERCE will take office 
as the second vice-president 








Strength of the Welded Joint.” 
Mr. Claussen should prove a 
vorthy addition to this distinguished 


company of engineers and scientists. 


Other special events of the week 
the section officers’ conference 
id university conference, both on 
5:00 p.m., 
id the annual dinner on Thursday 
vening in the Rose Garden. The 
session at 2:00 p.m. and 
the board of directors’ meeting at 
(00 p.m. bring the convention to 
lose on Friday afternoon. 


Wednesday evening at 


isiness 


Details of the entertainment for 
the ladies have not yet 
ounced, but the fair visitors will be 
issured of a royal good time if past 


been an 


xperience is any criterion. 


TECHNICAL PROGRAM 


\ccording to the association’s ten 
program (see pages 62 and 

>), there will be 21 technical ses 
sions at which a total of 68 papers 
will be presented. Ships receive a 
share of the allotted time. 

There will be a session on ship 
| (Monday morning) and two 
sia on ship structure research 
(Tuesday morning and afternoon). 
Railroads receive very nearly as 
attention. Railroad sessions 

vill be held on Monday and Tues- 
iornings, and an open meeting 


railroad committee has been 


scheduled for Tuesday afternoon. 

A session on storage tanks, pres 
sure vessels and piping will be held 
on Monday morning, a structural 
session on Thursday morning and a 
maintenance session on Thursday 
morning. 

Nine of the 21 technical sessions 
will be given over to specific weld 
ing and related processes. These in 
clude a brazing and 
metallizing on Tuesday afternoon, 


session on 


two cutting sessions on Tuesday 
afternoon and Wednesday morning, 
two resistance-welding sessions on 
Wednesday morning and afternoon, 
two sessions‘on inert-gas-shielded arc 
welding Wednesday afternoon and 
Thursday morning, a 
automatic welding on Friday morn 
ing and another Friday session on 
hard-facing and flame-hardening. 
Three sessions are also scheduled 
research 
session on high alloys on Tuesday 
session on weldability 
Wednesday morning and a session 
on arcs and electrodes Wednesday 
afternoon. Subjects of such widely 


session on 


on primarily subjects: a 


morning, a 


varying appeal as ceramic and com 
posite back-ups for grooved weld 
joints, fabrication of shipping con 
tainers, design of farm equipment 
and the evaluation of effects of 
residual stresses will be lumped to 
vether in a miscellaneous section on 
Friday morning. 
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New Orricers 

The 1948 nominating committee 
has proposed the following candi- 
dates for office during the 1948-1949 
term: 

President: G. N. Sieger, president 
and general manager, S-M-S Corp., 
Detroit. 

First vice-president: O. B. J. Fraser, 
assistant manager, development and 
research division, The International 
Nickel Co., Inc., New York City. 
vice-president: H. W. 
Pierce, assistant to general manager, 
New York Shipbuilding Cerp., 
Camden, N. J 

Directors at large: J. J. Chyle, di- 
rector, welding research, A. O. Smith 
Corp., Milwaukee; J. H. Humber- 
stone, director, research and welding 
engineering, Arcrods Corp., Spar 
rows Point, Md.; T. B. Jefferson, 
Tue Wewtpinc ENGINEER, 
Chicago; H. N: Simms, metallurgist, 
Black, Sivalls & Bryson, Inc., Okla 
homa City, Okla. 

District vice-presidents: G. E. 
Claussen, metallurgist, Reid-Avery 
Co., Inc., Baltimore, District No. 2 
(mid-eastern); F. L. Plummer, di- 
rector of engineering, Hammond 
Iron Works, Warren, Pa., District 
No. 4 (central); R. L. Townsend, 
partner, Tweco Products Co., Wich- 
ita, Kan., District No. 6 (mid- 
southern ). 


Second 


editor, 
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Monday, October 25 


9:30 A. M.—Simultaneous Technical Sessions 


SHIP DESIGN 
(South Garden) 
H. W. Perce, New York Shipbuilding Corp., chairman; R. L. 
Deity, Bethlehem Steel Co., co-chairman. 


New Factors to Be Considered in the Design and Welding of 
Ships,” by Milton Forman, United Engineering Co. 
Riveted vs. Welded Structure,” by E. M. MacCutcheon, David 
Taylor Model Basin. 

Repair of Welded Ships,” by L. E. 
Shipbuilding & Drydock Co. 


Bledsoe, New port News 


RAILROAD 


(North Garden) 
|. W. Server, American Car & Foundry Co., chairman; 
\. J. Raymo, The Baldwin Locomotive Works, co-chairman. 


Submerged-Arc Welding of Box and Hopper Cars,” by E. A. 


Watson, American Car & Foundry Co. 
Welding the Modern Diesel Locomotive,” by H. S. Swan, 
American Locomotive Co. 


General Welding Practices in Locomotive and Car Shops,” by 
J. Michne, New York Central System. 


STORAGE TANKS, PRESSURE 


(Rose Garden) 


VESSELS, PIPING 


\. C. Wetcer, Combustion Engineering Co., chairman; 

E. B. Srotte, Midwest Piping & Supply Co., co-chairman 

“Field-Erected Storage Tanks of Aluminum,” by Fred L. 
Plummer, Hammond Iron Works. 

‘Standardization of Welded Chemical Process Tanks,” by J. G. 
Henderson, Carbide and Carbon Chemicals Corp. 

“Sampling of Welds by Trepanning and Allied Methods,” 
by R. B. Lincoln, Pittsburgh Testing Laboratory. 

“Pipe Welding,” by John H. Zink, Heat & Power Corp. 


Monday—8:00 P. M.—Prize Awards, Adams Lecture 
(Rose Garden) 


H. O. Hitz, president, American Welding Society, chairman; 

E. V. Davin, chairman Convention Committee, co-chairmen. 

“The Metallurgy of Covered Electrode Weld Metal,” by G. E. 
Claussen, Reid-Avery Co. 


Tuesday, October 26 


9:30 A. M.—Simultaneous Technical Sessions 


SYMPOSIUM ON SHIP STRUCTURE 


(South Garden) 
Captain L. V. Honsincer, U. S. N., chairman and chairman, 
Ship Structures Committee; J. Lye, Whutson, 
Bureau of Shipping, co-chairmen, 

‘Explosion Tests,” by G. S. Mikhalapov, Air Reduction. 

“A Detailed Study of Welded Joints by Means of the Stati 
Notch Bar Eccentric Tensile Test,” by George Sachs, L. J. 
Ebert and A. W. Dana, Case Institute of Technology. 

“Development of a Small Welded Specimen to Predict Trans- 
ition Temperature of a Full-Scale Welded Structure,” by 
C. B. Voldrich, Battelle Memorial Institute. 

“Fracture Characteristics of Ship Plate in Certain Small Scale 
Tests,” by E. P. Klier, F. C. Wagner and M. Gensamer, 
The Pennsylvania State College. 


RESEARCH 


American 


RAILROAD 
(North Garden) 


A. G. Ornver, railway mechanical engineer, chairman; L. E. 
Grant, Chicago Milwaukee, St. Paul & Pacific R. R. Co., 
co-chairman. 
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29th AWS Meeting 


“Diesel Locomotive Welding,” by R. L. Rex, A 
“Unionmelt and Heliarc Welding of Railroad | 
Strutz, The Oxweld Railroad Service Co 
“Welding Practice in Welding AISI Specification 
Chrome Steel) in Locomotive Fire Box Appli 
Howard L. Miller, Republic Steel Corp 
‘Railroad Car Welding,” by A. M. Unger, P 


HIGH ALLOYS 
(Rose Garden) 
O. B_ J. Fraser, The International Nickel C 
Aborn, United States Steel Corp., co-chairman 
“The Effect of Weld-Metal Composition on tl 
Ductility of 15°4 Cr-35 Ni Welds,” by 
Hallock C. Campbell and R. David Thomas, Jr., A 
“Welding Alloy Steels in Oil Industry,” by M 
Phillips Petroleum Co. 


YY 


2:00 P. M.—Simultaneous Technical 


Sessions 


SYMPOSIUM ON SHIP 
(South 

COMMANDER R. D. ScHMipTMan, .U. S 
FINN JonasseN, National Research 

‘The Development of Weldable 
C. E. Sims, Battelle Memorial Institut 

‘The Testing of Highly Restrained Welded Struct 


STRUCTURI 


Garde n) 


RESEAR 


Coast Guar 
Council, 
High-Strength St 


Made from High-Strength Steel,” by A. Boodberg 
R. Parker, University of California 
“The Evaluation of Notch Sensitivity Characteristi 


by the Tear Test Method and Its 
Control of Ship Plate,” by Noah 
Imbembo, New York Navy Yard 


Application { 
A. Kahn and ] 


BRAZING AND METALLIZING 
(North Garden) 


j. R. Wirt, Delco-Remy Division, GMC., chairmai 
Oxley, Standard Oil Development Co., co-chairma 
“Low-Temperature Silver-Alloy Brazing of Copper-B 


Alloys,” by A. M. Setapen and W. D 
Harman. 
“Low-Temperature Brazing Technique,” by R. | 
Westinghouse Electric Corp. 
“Metallizing as a Production Process,” by 
Dix Engineering Co. 


Warren, H 


a 


CUTTING 
¢Rose Garden) 
H. B. Seyper, Air Reduction Sales Co., chairn 
McClung, Lukenweld, Inc., co-chairman 


‘Powder Cutting and Scarfing in the Steel Industry, 
A. Snyder, Carnegie-Illinois Steel Corp 

‘New Controls for Mechanized Gas Welding and ‘ 
Equipment,” by W. J. Greene, R. B. Steele and 1 
Hughey, Air Reduction Sales Co 

“The Stability ot Oxyacetylene Flames,” by L. D. C 
Reduction Sales Co. 


Wednesday, October 27 


9:30 A. M.—Simultaneous Technical Sessions 


WELDABILITY 
(Rose 


Jackson, Union Carbide and Carbon R« 

Labs., chairman; R. E. Somers, Bethlehem Steel, co-cha 
“Strain Aging in Welding Low-Carbon Structural Ste 

W. H. Bruckner and W. E. Ellis, University of 
“An Evaluation of the Influence of Chemical Compositi 
the Base Metal upon the Performance of Metal-Arc W 
Joints,” by J. Heuschkel, Westinghouse Electric Cory 


Garden) 


CLARENCE E. 


[llimoa 
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1948 





Program 


Not oughness of d Variety of Welded Low Carbon Steels,” 
E. F. Nippes, Jr., and Warren F. Savage, Rensselaer 
hnic Institute. 

lity of Cast Carbon and Alloy 


Steels,” by Sidney 


ind V. T. Malcolm, The Chapman Valve Mfg. Co. 
CUTTING 
(North Garden) 
\ DON, The Linde Air Products Co., chairman; R. D. 


ras, Arcos Corp., co-chairman 
Sy zed Steel-Mill Cutting Machines and Controls,” by 
R Helmkamp and A. H. Yoch, Air Reduction Sales Co. 
yn Resistance of Powder-Cut Stainless Steels,” by L. F. 
Stark and C. R. Bishop, Union Carbide and Carbon Re 
earch Labs., Inc. 
Structural I-Beam Cut-Off Machine,” by 
duction Sales Co. 


RESISTANCE WELDING 
(South Garden) 


G. J. Strate, Air Re 


Siecer, S-M-S Corp., chairman; K. W. 
Wm. Ostrom & Co., co-chairman. 
The Resistance-Welding Characteristics of the Dry-Disc Recti 
r Welder,” by R. H. Blair and C. E. Smith, The Taylor 
Winfield Corp. 
The Importance of Temperature Measurements in the Establish 
nt of Optimum Flash-Welding Conditions,” by R. M. 
Currany.P. Patriarca and W. F. Hess, Rensselaer Polytechnic. 
Resistance Welding of Cross Wires,” by R. C. Jones, The Tay- 
w-Winfield Corp. 
Thermal Resistance of Metal Contacts,” by W. B. Kouwen 
hoven, dean of School of Engineering, and J. H. Potter, as 
sistant professor M. E., The Johns Hopkins University. 


2:00 P. M.—Simultaneous Technical Sessions 


Ostrom, K. 


ARCS AND ELECTRODES 


(Rose Garden) 

H. Deppecer, Metal & Thermit Corp., chairman; J 
persTONE, Arcrods Corp., co-chairman. 

Effect of Retained Gases on Weld-Metal Properties,” by G. T. 
Motock, The Champion Rivet Co. 

\rc Phenomena with Electrodes Moving at High Speeds,” by 
W. B. Kouwenhoven, dean of School of Engineering, and 
I. B. Jones, assistant professor E. E., Johns Hopkins Uni 
versity. 

\n Investigation of Methods for Evaluating Welding Arc Sta 
ility and Their Application,” by Prof. R. A. Wyant, Dr. 
Lauriston P, Winsor, and L. M. Schetky, Renssalaer Poly 

hnic Institute. 


I 


H. Hum 


INERT-GAS-SHIELDED ARC WELDING 
(North Garden) 


H. E. Rockeretter, The Linde Air Products Co., chairman; 
Water Ment, Heintz Manufacturing Co., co-chairman. 
teristics of Inert-Gas-Shielded Welding Arcs,” by G. J. 
Gibson and G. R. Rothschild, Air Reduction Sales Co. 
Design Features of Inert-Gas-Shielded Arc Welding and Con 
Equipment,” by N. E. Anderson, Air Reduction Sales Co. 
Gas Arc-Weiding Equipment,” by E. F. Steinert and C. S. 
Williams, Westinghouse Electric Corp 


RESISTANCE 
(South 


WELDING 
Garden) 


Freperick, General Electric Co., chairman; B. L. Wise, 

mal Electric. Welding Machine Co., co-chairman 

inary Test of Spot-Weld Shunting in 24-ST Alclad,” by 

R. Hard, State College of Washington. 

ion Welding,” by W. F. Hess, Rensselaer Polytechnic. 

Velding Schedules for Nickel and Nickel Alloys,” by 
Harkins, Solar Aircraft Co. 
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Thursday, October 28 


9:30 A. M.—Simultaneous Technical Sessions 


STRUCTURAL 
(Rose Garden) 
W. E. Henpricks, Belmont Iron Works, chairman; Van Rens 
SELAER P. Saxe, consulting engineer, co-chairman. 
“Welded Bridges,” by LaMotte Grover, Air Reduction Sales Co. 
“Fabrication of Structural Steel Sections by Submerged-Melt 
Welding,” by J. W. Tippett, The Linde Air Products Co. 
“Flexible Beam and Girder Connections in a Large Welded 
Structure,” by Harry Greaves, The Atlantic Refining Co. 


ARC WELDING 


Garden) 


INERT-GAS-SHIELDED 
(North 


R. F. Wyer, General Electric Co., chairman; G. O. HocGtunp, 
Aluminum Company of America, co-chairman. 

“Heliwelding,” by A. N. Kugler and H. A. Huff, Jr., Air 
Reduction Sales Co. 

“Welding Pure Copper for Pressure Vessels to ASME U-69 and 
Case 934 with Heliarc Process,” by John W. Mortimer, 


Whitlock Mfg. Co. 
‘Production Heliwelding of Stainless 
Blickman, Blickman & Co. 
“Inert-Gas-Shielded Spot Welding,” by H. T. Herbst, The Linde 
Air Products Co 


Steel,” by Newton A 


MAINTENANCE 
(South Garden) 
Nicu, Tide Water Associated Oil Co., chairman; H. R. 
Morrison, The Linde Air Products Co., co-chairman. 
“Diversified Welding in Chemical Plant Maintenance,” by 
Elvin M. Ratcliff, Ethyl Corp. 

“Welding in Steel-Mill Maintenance,” by L. P. Elly, Bethlehem 
Steel Co. 

“What a Maintenance Department Can Do with Welding and 
Cutting,” by Jamison Moore, Union Bag & Paper Co. 


Cs EORGI 


Thursday Evening—Annual Dinner 
(Rose Garden) 


Friday, October 29 


9:30 A. M.—Simultaneous Technical Sessions 


AUTOMATIC WELDING 
(South Garden) 


T. M. Jackson, Sun Shipbuilding & Dry Dock Co., chairman; 
Grorce JoHNSON. The Lincoln Electric Co., co-chairman. 

“Automatic Submerged-Arc Welding of 1-in. Alloy-Steel Plates,” 
by Robert Wood, Republic Steel Corp. 

“Production Welding,” by Cecil C. 


Tooling for Automat 


Peck, Cecil Cc Peck Co 
MISCELLANEOUS 
(Rose Garden) 
Georce Trerts, Farrar & Trefts Inc., chairman; A. A. Hotz 


pauR, Sun Shipbuilding & Dry Dock Co., co-chairman. 
“Ceramic and Composite Back-ups for Grooved Weld Joints,” 
by Chester R. Austin and P. J. Rieppel, Battelle Institute 
“Fabrication of Shipping Containers, etc., Resistance and Fu 
sion,” by G. J. Green and D. H. Marlin, Dravo Corp. 
“The Future Welded Design of Farm Equipment,” by Ernest 
|. Koop, Ernest J. Koop W elding Blacksmith Shop. 
“Evaluation of Effects of Residual Stresses,” by T. W. Greene, 
The Linde Air Products Co 


HARD-FACING AND 


(North 


FLAMI 


Garden) 


HARDENING 


C. H. Jenninos, Westinghouse Electric Corp., chairman; R. A. 
GuENnzeEL, Southern Oxygen Co., co-chairman. 

“The Economies of Hard-Facing,” by J. J. Barry, and Albert 
Muller, Air Reduction Sales Co 
“Hard-Facing and Surfacing with the Inert-Gas-Shielded Arc 
Welding Process,” by K. H. Koopman, Linde Air Products. 

“Flame-Hardening Methods and Techniques,” by J. R. Burg, 


The Baldwin Locomotive Works 
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WRECKED SHIP. Despite the enormous hole 


in her side, the vessel remained afloat 


DAMAGED HATCH CORNERS at shelter and second 
In this condition, the ship was towed into Falmouth harbor 


ks 





THE Welds Held) 


Her port bow stove in by collision, the welded American 


Farmer was towed to a British dockyard. New deck and 


side plating were added to fill a gap measuring 34 by 26 feet 


_S.S. American Farmer was sail- 
ing peaceably in the North 
Atlantic when she collided with the 
S.S. W. ]. Riddle. The bow of the 
latter ship struck the port bow of the 
American Farmer midway betwen 
Nos. 1 and 2 hatches and travelled a 
distance of some 20 ft into the 
Farmer before coming to rest at the 
corner of No. 2 hatch coaming. A 
gap some 34 ft wide by 26 ft deep 
was made in the ship’s side plating. 
But the welds held. The vessel was 
subsequently towed into Falmouth, 
England, for emergency repairs. 
Hote Piuccep By PLANKING 
The sketch and accompanying 
pictures show the extent of the 
damage. Her port bow temporarily 
reconstructed by wooden planking, 
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BY E. D’ACRE LACY 


the American Farmer was brought 
to Southhampton and unloaded. 
Permanent repairs were en- 
trusted to H. M. Dockyard, Devon- 
port, where the work was begun Oct. 
12, 1946, and completed by Nov. 28. 
Though the above disaster oc- 
curred two years ago, the job should 
be of interest to American readers 
as showing the methods of a 
British shipyard in making exten- 
sive repairs on an all-welded ship. 
The hull plating of the American 
Farmer was welded in sections with 
athwartships circumferential welds. 
Accordingly, it was at first proposed 
to prefabricate the decks and side 
plating in one and two pieces by 
means of submerged-melt welding. 
This plan was not adopted on ac- 
count of the considerable distance 
which separates welding center, 


where the submerged-melt m 


is located, and the large docks 
over, the 
prefabricated pieces by crane 
was not acceptable. Hence all 
repairs had to be effected by 
of manual welding. 


cost of 


WeELDING Done on SHIPB 


All girders and beams we 
ricated in the machine she 
transported to ship. Plating \ 
livered from the shops to tl 
in the following order: No. 
(closest to bottom), No. 2 de 
ter deck, ship’s side. Edges w« 
chined in accordance with tl 
mal welding procedure, 4 ir 
allowed for shrinkage on eac! 
of plating for final fitting « 
verse and vertical end butt 
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EXTENT OF DAMAGE to the S. S 
is depicted by this plan. The S. S. W. J. Riddle penetrated 


A supply of U-bolts and edge 
hooks were made in shop for use in 
“cottering” the plates and fairing the 
dec k Ye 
W ELpDors 


EDUCATION FOR 


Considerable time was spent in 
devising a welding specification for 
the ship and instructing the weldors. 
It was found expedient to limit the 
electrodes employed to two sizes 
only: No. 6 gauge (1%6@4 in.) and 
No. 8 (1l¢, in.) A specification for 
every type of weld required was 


DOCKSIDE at Falmouth, prior to 
temporary repair to ship’s side 


CONTACT MARKS ON KING POST -— 


. American Farmer 


Mi 
fA 
ae eh 

Me es | 

ams . 
eee 
Frs. 35/367 * 
x4 = 


the port bow 


made. Sheets showing typical welds 
were printed, and a copy was given 
to each operator. 

made of 


the weld 


Specimen Ww elds were 


every connection to show 
beads, one layer after another. These 
were polished, etched and mounted 
on an angle frame. The exhibits 
were placed in a central position 
the 


when a weldor was confronted with 


near weldors for  referenc« 
any particular connection. Finally, 
each instruction 
as to the application of beads, gauge 
of electrode and 


educational 


operator received 


current value. 
These measures saved 
time in the long run by avoiding de 
lays in asking for instruction. 
Canvas canopies were rigged above 
the shelter deck to keep operator 
and work from the rain, but, for 
tunately, the was on the 
whole dry (as is rarely the case in 
the southwest of England) through 


out the period of the repairs. 


weather 


WELDING THE Decks 

All the frames and beams were 
made good, and the deck plates were 
placed on and secured by U-bolts 
and wedges to the beams. The for 
ward and after butts were left long 
for fitting after the other butts and 
seams had been welded. All welding 
carried out was the final welding. 
None of the seams or butts were 
tack welded, the plate being allowed 
to take up its own shape as welding 
proceeded. 

The shell plating of the ship was 
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nearly 20 ft, leaving a triangular hole some 
34 ft wide by 26 ft deep. Three of her decks were affected 


sections, held to 
continuous circum- 
ferential welds. During repair ef 


constructed In 
gether with 
forts were made to work to the same 
scheme. This was possible in the 
case of the decks but not in the side 
plating. When constructing the 
decks, successive strakes were com- 
pleted with two weldors employed 
on each butt, working from the 
The number of 
size of electrodes were 
to the specification al 
ready described. 


outwards. 
and 


center 
beads 


Ac cording 


The seam nearest the ship's side 
was then welded after usual prep- 
aration. In insure a fair 
edge, a 6 by 6 in. angle was secured 
to the deck while the two edges were 
brought together by means of edge- 
hooks and wedges, 


order to 


Some eight to nine weldors were 
employed on each seam. Each 
weldor had an equal length to com- 
plete, and all started together. Suc 
cessive seams were welded by work 
ing towards the middle line, The 
atter butt, the fillet weld to the 
hatch coaming and fillet weld to 
the ship’s side followed one after 
the other, each operation requiring 
some six weldors. The fore butt was 
not continuous and varied from 5 to 
12 ft lengths, four weldors being em- 
ployed. Finally, all beams were 
welded to the deck, working from 
the center outwards. The U-bolts 
and were removed when 
including _ sealing 
beads, had been completed. 

Although the ship's side plating 


wedges 
the welding, 
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COFFERDAM PATCH to damaged port bow was 
made at Falmouth, allowing the ship to be unloaded 


was placed after the deck in the 
order of welding, it will be appre- 
ciated that it followed very closely 
and often was welded at the same 
time as the deck plating. 

It was hoped that a scheme similar 
to that outlined above for the decks 
could be employed for the side plat- 
ing. Due to difficulties at the ma- 
chine shops, however, an alternate 
plan was developed in order not 
to delay the work. 

Each plate was secured to the 
frames by U-bolts, wedged tightly 
in position and faired by edgehooks 
as before. The plates were fitted in 
the order numbered. 
the after butt of the strake was 
welded first. Where more 
plates were fitted in any one strake, 
the after butt was welded first, then 
the seam, the in-between butt, the 
seam and finally the forward butt. 
After the first three strakes had 
been completely welded, the frames 
were started from the bottom, to 
gether with the longitudinal deep 
girder. 


In each case 


two or 


In all, some six weldors were em- 
ployed on the side plating. As be- 
fore, the butts welded from 
the while the 
weldors were distributed along the 
seams. The welding 
was closely adhered to, the upper 


were 
center outwards 
specificat 10n 


edges of the plates being machined 
to 15 deg and the lower edges to 
45 deg. 

The various winch platforms and 
bed plates were welded in a simi 
lar manner to that described above. 

It will be remembered that the 
bows of the W. /. Riddle had pene 


trated the American Farmer as tar 
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as the corner of the No. 2 hatch. 
The collision bent one of the Samp- 
son posts out of the vertical to an 
appreciable degree. Luckily, bend- 
ing had been localized, and it was 
possible to remove the bent portion 
by flame-cutting and to “sleeve in” 
a piece: of fabricated tube. 

The length of the new tube was 
15 ft; the diameter was 2 ft 4 in. 
and the wall thickness 1% in. To 
obtain the necessary curvature, the 
plate had to be passed through the 
rolls many times. The edge prep- 
aration was machined before _roll- 
ing. Utmost care had to be taken 
to prevent distortion. The two half 
plates were held together by angles 
tacked to the plates, the gap between 
plates adjusted by bolts 
through the angles. The whole was 
then mounted in a jig. Circular 
templates, made to the inside di 
ameter of the finished tube, were 
used to insure the ends did not con- 
tract during welding. Any tendency 
in this direction could be adjusted 
by the bolts mentioned above. 

Edges were machined for a 60- 
deg vee, and the seams were welded 
with No. 4 gauge (15@4 in.) elec- 
trodes, No. 6 gauge (1% 4 in.) be- 
ing used for the first bead only. To 
prevent the tube from bending dur 
ing welding, eight weldors 
employed. Four welded while the 


being 


were 


other four rested, the four welding 
being equally distributed on the 
two seams which were welded hori- 
zontally. The job was completed 
in 24 hours. 

The new tube was fabricated in the 
welding shop and joined to the two 
old ends in the 


mast house. The 
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INTERNAL SHORING. Timbers and planks enabled 
wounded ship to get to Southampton and Devonport 


whole mast was joined toget! 
at each butt 


On each butt, two weldors 


introducing a sleeve 


employed, working opposite t 

other. Electrodes equivalent to AV 
E-6013 were used, the first bead en 
ploying No. 8 gauge (1, 
amp and | 
approximately 6 in. per elect 
The next seven beads employ: 
6 gauge (1564 in.) electrod 
140-160 amp, laying 6 to 7 u 
The work 


out in blocks approximately § 


electrodes at 130 


electrode. was < 
in. long, the mast being turn 
put the 
position. 
The time 
proximately 
included the time taken to 
veed edges for the butt weld 


blocks in the verti 
taken to weld w 


two W hole day S 


longitudinal seam. 


DistorTION AND CONTRACT 
Notwithstanding the 
taken to avoid distortion an 
counter the effects of conti 
during the welding of the 
plating, a certain amount of 
tion was 


prec l 


present when the 
welds were made. It was not s 
and was dealt with either by 
ing up the welds or by fitting 
Distortion as such caused vet 
trouble. It occured largely D 
of the inexperience of the m 
ployed on the job, sufficient 
ance for contraction not being 
The work of trimming 
edges was commenced Oct. | 
ship was docked in No. 9 do« 
22, and 
removed. 
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A lightweight Outfit for Light, Fast Welding 
Developed especially for the aviation industry where its 
light weight, perfect balance and accurate control makes 


precision welding of aluminum and light gauge materials 
possible without burning. 


Adding the WC-10 Cutting Attachment completes one of the finest 
outfits available. 


AV-10 LIGHTWEIGHT WELDING OUTFIT 

Includes AV-10 Gooseneck Welding torch supplied with four tips as 
selected from Nos. 1 to 6, Model RO-88 Oxygen Regulator, Model 
RA-88 Acetylene Regulator, One pair WM-25 Safety Spark Lighter, 
One RF-77 Combination Wrench, One pair WM-6 Goggles and Two 
122-foot lengths of %« hose. 

Cue Ie 0 00 5 66 b 6 26c0c der ceveenenh cocccesconececess cee 
WC-10 Cutting Attachment Only..........+.. oe sbascteneseaee’ $16.50 


An All-Purpose Outfit for General Work 


Recommended for job shops, garages and other shops 
where a wide range of welding is done. The torch is of rugged 
construction, is 17 inches overall and weighs 24 ounces. 
Addition of an WC-20 Cutting Attachment (Available at 
extra cost) makes this outfit suitable for many uses. . 
and ideal for field work where portable cutting and welding 
equipment is needed. 


WG-25 GENERAL WELDING OUTFIT 

WG-25 24-0z. Gooseneck Welding Torch supplied with four tips 
as selected from Nos. 1 to 6. Outfit includes: Model RO-44 Oxygen 
Regulator, Model RA-44 Acetylene Regulator, One Pair WM-6 
Goggles, Two 121)4-foot lengths of 14° hose, One WM-25 Safety 


















Spark Lighter and one RF-77 Combination Wrench. 
IN a in cwiueccdcuaccncsuaneseuneaeen sosens «+++ $72.00 
WC-20 Cutting Attachment Only ...........0eee00. avseesas ++++$20.00 


A General Cutting Outfit — for Precision Work 


One of the finest cutting torches made. Head and rear end 
are forged for long life. This finely balanced torch makes 
cutting easier and assures more accurate work. Choice of 
80° and 90° head (specify angle desired when ordering). 
HC-31 GENERAL CUTTING OUTFIT 


Model HC-31 lever-controlled cutting torch with one tip. Complete out- 
fit includes: Model RO-22 Oxygen Regulator, Model RA-22 Acetylene 
Regulator, Two 25-foot lengths of 4’! hose, One pair WM-6 Goggles, 
One WM.-25 Safety Spark Lighter and One Combination Wrench. 


COMERED QM onc cccccccccccdvvscvccscdeveveseneeousterbid $83.00 





See your nearest dealer or write to 






Wall Chemicals Division 


THE LIiQ@uiIbD CARBONIC CORPORATION 


3110 South Kedzie Avenue, Chicago 23, Illinois 


Branches and Dealers in Principal Cities 
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JUST A SPRINKLE of water will cause this new-type 
awning to lower itself. President W. S. Elliot, of Auto- 
matic Awning Co., Daytona Beach, Fla., demonstrates 


FRAMEWORK IS FABRICATED by welding alumi- 
num aircraft tubing with a torch. The weldor is Frank 
Collet, vice-president and secretary of the company 


Weatherwise Welded Awninc 


When it rains, this new awning will lower itself 


without attention on the part of the householder. 


Its framework is made of aluminum aircraft tubing 


A’ awning that knows when it 
starts raining and lowers of 


its own accord is being produced in 


Daytona Beach, Fla. William S. 
Elliot, president and treasurer of 
the Automatic Awning Co., holds 
a patent on the device. 

The awning operates by gathering 
the first of any rainfall into a can- 
vas holder. When the holder fills 
up, the awning lowers. But the can- 
vas has a drainage hole, 
through which the water drains out 
as soon as the rain stops. The re- 
duced weight then allows the awning 
to rise, 


holder 
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BY HENRY CHARLES SUTER 


The awning also has a cord like 
those used for Venetian blinds 
which will run through the win- 
dow frame. By pulling the cord, a 
housewife can lower the awning to 
keep out the sun. The big curved 
top allows casement windows to be 
opened when the awning is down. 

The awning framework is fabri- 
cated by gas welding aluminum air- 
craft tubing. Equipment has been 
set up to make the product in all 
of the 16 standard window sizes 
that Elliot and his associates have 
found. A tailor-made job for a spe- 
cial size could easily be produced. 


The tubular framework is 
ered with waterprocf canvas 
is little or no tension in the 
and its service life 
be about ten years. 

The Automatic Awning C 


resents a $50,000 


is estimat 


investment 


‘T 


} 


sides President Elliot, its officer 


Frank and George Collet, wh 
respectively as 
secretary and 

and sales manager. It is hop 
the volume of 
justify the employment of 25 n 
the factory to turn out this nev 
of weatherwise 


vice president 


second vice-pre 


business will 


awning. 
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Give New Life to Worn Parts 


- » « « « Rebuild Them by the 
UNIONMELT Welding Process 


This automatic process saves time and money—weld- 
ing is fast—parts are returned to service quickly— 
new surface is often superior to original — 


Almost any part that can be suitably positioned can be rebuilt by the 
UNIONMELT welding process. It has been used successfully on parts such as 
steel mill rolls, guides, mandrels, journals; wheels for locomotive cars and 

cranes; pipe molds, and press plungers and 
cy linders. 


Deposits of almost any thickness can be 
made of- 


High carbon, flame-hardenable steels 
Wear-resistant and hard-facing materials 


Corrosion- and heat-resistant steels 


With the UntonmeE tt electric welding process 
clean, dense, uniform weld metal can be depos- 
ited at the highest known welding speeds. There 
is no glare, flash, or spatter during welding. If 
a finished surface is needed, only minimum 
machining is required because of the smoothness 
of the weld deposit, 


There are many Linpe methods of joining, 
rebuilding, forming, cutting and treating 
metals, Linpe Engineering Service can help 
you in production, construction, and mainte- 


nance. Just call the nearest LINDE office. 





Kebuilding a 24 in. diameter press 
plunger. 





Lies yeaa gly | Oe 


A flat surface is produced by offsetting 
each bead. 








Trade-Mark 





THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
General Office: New York, N. Y. CC Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


The words “Linde.” and “Unionmelt” are registered trade-marks of 
The Linde Air Products Company 
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75 years of progress in development and 


application of alloy steels. 





A “Saute To ALLoy STEEL,” in 
celebration of the 75th anni- 
versary in the history of alloy steel, 
will be the central theme of the 30th 
annual National Metal Congress 
and Exposition. The big event will 
be held in Philadelphia’s Commercial 
Museum and Convention Halls for 
five days beginning Monday, Oc- 
tober 25. As in previous years, the 
exposition is sponsored by the 
American Society for Metals. 
Turee-Puase ProcramM 

Principal features of this diamond 
jubilee for alloy steel will be: 

(1) A program of technical and 
historical papers about alloy steel. 

(2) Presentation of “Distinguished 
Service Awards” to individuals who 
have made outstanding contribu- 
tions to the progress and develop- 
ment of alloy steels. 

(3) A dramatization of the part 
played by alloy steels in the history 
and development of our country. 
This third feature will include 
graphic evidence of the dependence 
of the American economy on alloy 
steel as well as the progress of alloy 
steels in relation to the engineering, 
research and technology utilized in 
its development. 

Three important committees, each 
composed of men who represent 
both the producing and consuming 
industries in alloy steel, have been 
chosen to work out the program of 
the celebration. One committee, con- 
sisting of presidents of steel com- 
panies and manufacturing associa- 
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Salute to 
Alloy Steel 


This year’s Metal Show will commemorate 


have been made for this diamond jubilee 


BY WALTER MORRISON 








Big plans 


tions, will serve as the honorary 
committee, 

The second committee will act on 
the awards to living individuals for 
their contributions to progress in the 
realm of alloy steels. This committee 
will consider nominations submitted 
to it and select the outstanding men 
in all branches of alloy steel. 

The third committee’s responsi- 
bility will be that of dramatizing 
the history and progress of alloy 
steel through a visual display of 
products, applications and services. 
This will include a dramatic display 
of alloy-steel products. 

Committee chairmen are: 

Honorary Committee: F. B. Foley, 
superintendent of research, Midvale 
Co., Nicetown, Philadelphia. 

Awards Committee: J. M. Schlen- 
dorf, vice-president, Republic Steel 
Corp., Cleveland. 

Visual and Display Committee: 
R. A. Wheeler, manager of pub- 
licity, International Nickel Co., Inc., 
New York City. 


PARTICIPATION INVITED 


The American Society for Metals 
is inviting readers of publications 
covering the metal producing and 
consuming fields to submit nomina- 
tions of individuals they consider 
worthy of receiving Distinguished 
Service Awards. The invitation is 
extended in the belief that. many 
scores of deserving scientists who 
have made notable contributions to 
the progress of alloy steels are known 
chiefly to fellow scientists. 


BOTTOM POURING into molds at Lukens Steel Co. 
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To determine individuals to be 
submitted to the committee, let the 
reader of this page recall his own 
experiences with alloy steels in the 
past, compare early ignorance with 
present-day knowledge and pu 
down in a letter the names of th 
people now 
opinion, really did an outstanding 
job in making the transformation 
possible. After adding what support 
ing remarks or evidence are deen 
appropriate, the letter should lx 
mailed to J. 


living who, in his 


M. Schlendorf, cl 
man, Distinguished Service Aw: 
Committee, c/o Republic Steel Cor 
Republic Building, Cleveland 1 

The Awards Committee will « 
sider nominations of 
men now living in all branches 
the field from raw materials to | 
treating techniques for the finis 
products. 


outstand I 


Honorary ComMMITTrEE Menai 
Eleven outstanding leaders 
American industry, including 


presidents of eight national ass 
tions in the alloy-steel consut 
field and the presidents of thre 
the largest steel-producing con 
nies, have accepted appointment 
serve with ASM President Fr 
B. Foley and \ ice-President H: 
K. Work on the Honorary ¢ 
mittee. 

Association pre sidents are: 

Aircraft, Oliver P. Echols, Air 
Industries Association of Amer 
automotive, George W. M: 


Automobile Manufacturers Ass 
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More grinding . . . done faster! That's the story of Simonds Abrasive 
high speed resinoid bonded grinding wheels . . . especially efficient 
for rough snagging work in foundries and steel mills where fast stock 
removal at reasonable cost is the prime consideration. 


Also used for high speed abrasive cutting-off operations and many 
precision finishing jobs such as roll grinding, saw gumming, disc 
quacenne casted alana! grinding and surfacing with segments. 


het! Send for our Grinding Wheel Data Book for complete information 
and specify SIMONDS ABRASIVE to your nearest Simonds Abrasive 


Fitchburg Mass. ; H r. 
me i Distributo 


Other Divissone 


pal SIMONDS 


Special Steets ABRASIVE Co. 


ge PHILADELPHIA, PA. 
Montreal, Can 


Simonds Products for Canada 


SIMONDS ABRASIVE COMPANY * TACONY AND FRALEY STREETS * PHILADELPHIA 37, PA. 
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ARC WELDING ELECTRODES 
Steel, cast iron, bronze. 
In sturdy 18” tubes. 


GAS WELDING RODS 
Steel, bronze. 
In sturdy 36” tubes. 


YOU SAVE IN 4 WAYS 


Save lost time hunting for rod—just reach for the puckage! 

Save losses on bent or damaged rod—Thriftipaks keeps it right! 
Save losses due to mix-ups on rods—Thriftipaks are marked! 

Save welding time—Thriftipaks give you the best rod for the job! 


No matter how few rods you use, chances are that they cost you more than 
you paid for them, if you bought them in bulk! Loose, unused rods end up 
as a total loss because they become bent, damaged or unidentified. Why 
waste rod...why waste time? Get Burdox Thriftipaks...and save the dif- 
ference in time, temper and money on every welding job. Ask for them at 
your distributor's, or write direct for types and sizes. Burdox welding rods 
and electrodes are also available in 50 and 100 Ib. bundles for large users. 












THE BURDETT OXYGEN CO. 


3304 LAKESIDE AVENUE CLEVELAND 14, OHIO 





Make EXTRA SAVINGS by buying 
all your welding needs at ONE SOURCE 


Extra-Flex 
Welding Cable 


















Portable 
Cylinder Trucks 


Take advantage of big savings in time and money by 
standardizing on BURDOX products for all your weld- 
ing and cutting needs. Designed by welding men, every 
BURDOX Product offers you the latest improvement 
and superior quality at prices that mean savings to 
you. At all leading distributors of welding supplies. 





THE BURDETT png ae 4 : a 
The 10) seep Giial-mialaltls $302 Lakeside Avenue, Cleveland 14, Ohio 
U 0 : vats Please send full details on Burdox Thriftipaks:§ 
Weiding & Cutting Outfits « R ’ 
T tting Mach , : REN Name peaiebiniina a 
oo, Firm : poet Re eee a 
es sites Ss 


City & State__ 
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tion; electrical equipment, \ 


C. Johnson, NEMA; farm 
Oppenheim, 


| Equipment Institute; machine too] 









WELDING ENGINEER—October 


A. G. Bryant, National Machi: 
Builders Association; 
William R. Boyd, Jr.. Am 
Petroleum Institute; ra 
William a Faricy, Associat 
American Railroads: alloy stec 
ducers, Walter S. Tower, presiden 
of the American Iron and Stee} |; 
stitute. 

Serving for the three major 
steel producers are their presi 
Benjamin F. Fairless, U. S. 

A. B. Homer, Bethlehem 
C. M. White, Republic Steel 


petr 





Wuy 


PHILADELPHIA ? 










Commenting on the select 
the 1948 Metal Show city, W. H 
Eisenman, national secretary 
ASM and managing director 
exposition, said: “Philadelphia, near 
the center of the nation’s eastern ir 
dustrial area, is readily accessib] 
metallurgical engineers and s 
tists from the northeast Atl 
seaboard and adjacent indus 
centers. Too, the city’s excellen 
cilities for handling the great 
plays and large number of 
has been an important 
tion.” 

Meeting simultaneously wit 
American Society for Metals v 
the American Welding Societ 
page 60), the Institute of M 
Division of the American Ins 
of Mining and Metallurgica 
gineers and the Society for 
Destructive Testing (former! 
American Industrial Radiun 
X-Ray Society ). These societic 
conduct technical programs r 
to the science of metals durit 
week of October 25. 

At the present 
350 exhibitors been ass 
space representing more than 
of the total 200,000 squar 
floor space available in Philadel 
three great exhibit areas. Anti: 
attendance is estimated 
mately 30,000 persons from 
industrial classifications. 

The 1948 Metal 
Exposition marks the fourth 
that the event has been held 
Quaker metropolis. Previous 
delphia expositions were | 
1920, 1928 and 1941. 


writing, 
have 


Congress 











These pictures — 


SHOW you... a. 


to 
‘ 


i — ae 4 


‘ Ransome 12 Ton Welding Pesi- 
tioner at Marion Power Shovel 
Co., Marion, O. Gear being weld- 
ed and preheated at same time. 


Ransome 2500 Ib. Welding Pesi- 
tioner being used with automatic 
welding head at Wooldridge Mfg. 
Co., Sunnyvale, California. 


RANSOME POSITIONERS .. . constant or vari- 
able speed rotation through full 360° in either direction 
. wide welding speed range .. . 135° tilting hand or 
motorized as required... permits Downhand welding at 
any angle ... capacities 100 lb. to 40,000 Ib. 
RANSOME TURNING ROLLS standard 
capacities 42 to 45 tons, stationary or self-propelled, 
also larger sizes available. 


Ramsome-___.»* 


—2°”” WELDING 
50% ,,._ POSITIONERS 


IN Osrs 
DUSTRIAL DIVISION lly, 
RANSOME MACHINERY COMPANY 


A SUBSIDIARY OF WORTHINGTON PUMP AND MACHINERY CORPORATION 
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This bulletin 


TELLS you... 


how Ransome 
“DOWNHAND” 


@ ups production 50% 

@ cuts work in half 

e gives better, neater welds 
@ reduces rod waste 5-7% 
@ makes work safer 


Ransome Machinery Company 
Dunellen, N. J. 


Please send Bulletin 210C on Ransome Positioners. 
Name... 
Company 


Address 
ye-3 


dati emneiinctscnieiinnes arinarinisiesiahetanninaeiatel 
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BY B. SUSSMAN 
Control Engineering Division, 
General Electric Co. 


p art I of this article (THe Wexp- 
inc Encrneer, September, 1948) 
discussed several basic timing cir- 
cuits as applied to resistance weld- 
ing. These basic circuits were then 
put to use with the non-synchronous 
type of control. Additional factors 
must be considered before these 
basic circuits may be applied to the 
synchronous precision type of con- 
trol. 

Reviewing the NEMA definition 
of synchronous timing, we find that 
synchronous timing is the initiation 
and termination of each half cycle 
of welding transformer primary cur- 
rent so that each half cycle of such 
current is the same, whether in the 
same or succeeding welds. Synchro- 
nous precision timers must provide 
perfect accuracy in the 1-15 cycle 
range and 1 cycle accuracy in the 
16-30 cycle range. 

Harr Cycries Reverse 

In welding controls, it is impor- 
tant that the current in the welding 
transformer should begin to flow at 
that part of the voltage wave which 
will give the least transients. ‘This 
occurs if the ignitron power tubes 
are caused to fire at the power-factor 
angle of the load (full heat), or the 
current begins at that angle after the 
voltage goes through zero. For val 
ues less than full heat, the tubes are 
phased back so they fire at less than 
this angle. 

In order that the welding trans- 
former will not be saturated and 
produce transients, synchronous 
welding allows even numbered half 
cycles of weld current to flow. That 
is (based on an a-c sine-wave sup 
ply) the welding current is per 
mitted to flow for % cycle in one 
direction (leading half cycle) and 
for the next half cycle in the op 
posite direction (trailing half cycle). 
Thus a synchronous precision timer 
is calibrated in terms of full cycles, 
and the first half cycle of welding 
current for each new weld will be 
opposite in direction to the last half 
cycle of the weld just preceding. 
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New Electronid& 


*Part Two—Synchronous Precision Timin 


New tubes and new circuits have effected many impro\ 


ments in electronic controls for spot and seam welders 











3 Voltage G to plote tube fh 
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-Tube current 
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Plate voltage tube | 
and grid of tube 2 
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Plate voltage 
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1—A-C TRAILING CIRCUIT for synchronous timers. Tubes fire at the 
same point on the sine wave so that each half cycle of current is the same 























~. ny 
* ._* Capacitor discharge 
Chorge on ©, \ curve 


grid of tube 2 +" y 





2—TIMING CIRCUIT using a-c trailing-circuit synchronous timers. Cap 
tor, rheostat and charging tube have been added to circuit of Fig. | 
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ia-W Controls 


Ningkircuits and Their Controls for Resistance Welding 
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\-C Traine Circurr 


\ synchronous precision timing 
using a-c (Fig. 1) is based 

the fact that an inductive load 
plate circuit of a thyratron 

will cause the tube to conduct 
the plate supply voltage has 
negative. 

Assume that switch S, is closed 


= 


at point B (sine wave in Fig. 1). 
When the anode of tube 1 becomes 
positive, it will fire and current will 
pass through reactor X, and tube | 
to cathode. Since the current lags 
the voltage, when the positive half 
cycle of plate voltage in tube 1 ends 
the current will continue to 
through the tube for a portion of 
the following negative half cycle of 


flow 
















Ss it~ 
Tube 2, "Turn-off 
} 39R “T tude" _ 


~— To control tube circuit 
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Ocitor a 














7 Gnd B 


Illustration of a two 
cycle weld 
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3—LEADING AND TRAILING half-cycle signals are furnished by this 


synchronous spot-welding control, which combines circuits of Figs. 1 and 2 








140A 


. ntrol tube circuit 
—— > 





























Tt et 
: (On time) 





Sind 
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To control tube circuit 








+—SEAM-WELDING control. Two time-delay circuits are connected in 
series to provide two trailing timing periods for the on and off times 
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plate voltage on tube 1. Because the 
grid of tube 2 is connected to the 
anode of tube 1, and since the anode 
of tube 1 remains positive into the 
negative half cycle, the grid of tube 
2 is also positive. At this time a posi- 
tive voltage appears on the plate of 
tube 2, and it will fire. (See plate 
voltage wave shapes on Fig. 1.) 

If switch S, is opened, the grid 
of tube 1 will be 180 deg out of 
phase with the plate voltage and 
tube 1 will not fire on the next posi- 
tive half cycle of plate voltage. When 
tube 1 stops firing, its anode (and 
the grid of tube 2) will be 180 deg 
out of phase with the plate of tube 
2, and this tube will also cease firing. 

By the addition of a capacitor, a 
rheostat and a charging tube to 
this circuit, the timing circuit shown 
in Fig. 2 is attained. Assume that 
switch S, is open. In this case, tube 
1 will not fire and capacitor C, will 
be charged to the peak value of the 
voltage wave between 140B and 
ground. The charging path is from 
line 140B through reactor X, and 
tube 3 to ground. 

If switch S, is now closed, tube 1 
will fire the next time its plate be 
comes more positive than its cathode 
(point D of Fig. 2). 

Point A will be at the tube drop 
potential above ground, and point 
B will be negative with respect to 
ground. Capacitor C, will then start 
to discharge through R,. Since the 
time constant is R,C,, the time re- 
quired for the capacitor to discharge 
will depend upon the resistance of 
R,. This time constant will increase 
as the resistance of R, increases. As 
capacitor C, discharges, point B and 
the grid of tube 2 will approach 
ground potential. When point B 
reaches the critical grid voltage of 
tube 2, it will fire. With R, set for 
a 2«ycle time delay, the voltage 
wave form will appear as shown in 
Fig. 2. Assume switch S,; is opened 
at E. Tube 1 will not fire on the 
following positive half cycle of plate 
voltage, and C, will charge again. 
C, can never recharge while tube 
l is firing. 
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This basic timing circuit may be 
used in either a synchronous spot 
or seam welding control. 


Spot-WeELDING CoNnTROI; 


The elementary circuits of Figs. 1 
and 2 have been combined in Fig. 3 
to illustrate a synchronous spot- 
welding control which furnishes 
leading and trailing half-cycle sig- 
nals. 

When the weld-initiating switch 
(FS) is closed at point D (Fig. 3), 
the grid voltage is shifted to a 30- 
deg lagging position because the 
phase-shift network composed of 
17R and 17C is now connected to 
the grid of tube 1. Therefore, the 
grid voltage of tube 1 is positive at 
the beginning of the positive half 
cycle of anode voltage. Tube 1 will 
always fire at the beginning of a 
positive half cycle or not at all. 

After tube 1 has been made con- 
ductive, tube 4 will fire on the next 
half cycle, as shown in Fig. 1. The 
firing of tube 1 will also start the 
discharge of the timing circuit as 
explained in Fig. 2. 

Transformer 4T has two primary 
and two secondary windings. The 
primaries are located in the anode 
circuits of tube 4 and tube 2 (Fig. 
3). The inductive load in the anode 
circuit of tube 4 causes the tube to 
conduct into the negative half cycle 
of supply voltage 140A. Since tube 
2 does not fire during the weld time, 
there is no voltage across the other 
primary winding of transformer 4T 
located in the anode circuit of tube 
2. Thus the voltage at the terminals 
of capacitor 42C is the same as the 
voltage at terminals of primary 
winding 4T (1). When tube 4 
ceases to conduct in the negative 
half cycle of supply voltage, capaci- 
tor 42C is left with a charge which 
then discharges through a circuit 
consisting of 4T (1), 40R, 20R, 4T 
(2) and 42R. This discharge of 42C 
prevents the voltage across primary 
winding 4T (1) from decaying 
rapidly to zero. The voltage wave 
appearing across the primary wind- 
ing of transformer 4T (1) is shown 
in section A of Fig. 3. Thus tube 
4 furnishes a leading half cycle 
signal, while capacitor 42C furnishes 
the trailing half cycle signal for the 
welder control. When tube 4 fires 
again during its next positive half 
cycle, the wave shape across pri- 
mary winding 4T (1) will repeat. 
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When tube 1 is initiated, the volt- 
age at point 13 will drop to GND 
potential and C, will be left with a 
negative charge at point 53A, which 
will then begin to discharge through 
timing rheostat R,. R, can be 
changed to limit the discharge of 
C, from 1 to 30 cycles in 1-cycle 
steps. 

Tube | conducts for about 35 deg 
into the negative half cycle of voltage 
140B. As point 53A becomes less 
negative, this potential acting direc- 
tion on the grid of tube 3B causes 
the tube to begin conducting. The 
conduction for tube 5 occurs for 
about 35 deg after its anode voltage 
begins its positive half cycle. As 
point 53A becomes less negative, 
tube 3B will pass more current. The 
grid of tube 2, point 52B, therefore 
becomes less negative and after the 
desired number of cycles the turn- 
off tube, tube 2, fires. 

The voltages on the anodes of 
tubes 4 and 2 are equal and in phase 
so that the primary winding of trans- 
former 4T(2) in the anode cir- 
cuit of tube 2 will now have a 
voltage across it equal to the pri- 
mary voltage in winding 4T (1). 
These windings are so connected 
that when both are energized, the 
flux of the windings bucks and the 
secondary voltage is zero. 

Thus when turn-off tube 2 fires, 
the signal to the control tube cir- 
cuit is zero (secondary windings of 
4T). 

The timing circuit in Fig. 3 dif- 
fers from the one shown in Fig. 2 
in that a voltage regulator tube, tube 
5, has been added. The voltage 
regulator tube limits the charge on 
capacitor C, to a constant value re- 
gardless of fluctuations in the supply 
voltage. Also, the charge on capaci- 
tor C; is isolated from the grid of 
tube 2 by means of a vacuum tube 
triode 3B. Thus changes in nega- 
tive grid current of thyratron tube 
2 over the life of the tube will not 
affect the charging of capacitor C, 
This affords greater stability in the 
timing circuit particularly for the 
high resistance settings ‘of variable 
resistor R,. 

At the conclusion of the weld, 
tubes 1, 2 and 4 will continue to fire 
as long as the initiating button 
(FS) is kept closed. When the but- 
ton is released, these tubes will cease 
firing and timing capacitor C, will 
recharge during the next positive 
half cycle of point 140B. The timing 
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circuit is then ready for another 
weld. 
SEAM-WELDING CONTRO! 


A synchronous precision 
welding control using the 


of Fig. 1 and Fig. 2 is shoy 
Fig. 4. 
In Fig. 4, two time-delay circuits 


are connected in series to provide 
two trailing timing periods fi 
and off times of a seam weld. 
When switch S, is closed, tube | 
will fire and after a preset time tube 
2 will fire. The trailing action of 
tube 2 will fire tube 4. After a preset 


time delay (set with Rz), tube 
will fire, energizing the primary 
of transformer Tl. The secondary 


of Tl is connected in the circuit s 
as to buck out the voltage affecting 
the grid of tube 1. Therefore, tub 
1 will not fire on the next half cycle 
and capacitor C, will recharge. Tubx 
2 was fired again on the same 
cycle that tube 6 fired, so the act 
repeats itself. That is, tube 4 
trail, and, after the time delay, tub 
6 will fire, once again bucking 
the voltage for tube 1. 

Thus in switching over, tul 
will fail to fire twice. However, 
second time tube 1 fails to fire, t 
2 cannot fire, so tubes 4 and ¢ 
not trail. When tube 6 fails t 
Tl is de-energized, allowing tul 
to fire and initiate another sequ 
of on and off time. 

As mentioned previously, 
minimum amount of off-time 
can be obtained with this circu 
2 cycles. The minimum switching 
time from one timing circuit t 
other can be cut to 1 cycle on an 
cycle off by adding a switch betw 
the plates of tube 2 and tubx 
and tieing the grid of tube 6 
diode connected as shown in Fis 

The following action takes 
with the off-time set for 1 cycle 
the on-time set for 2 or more « 

Initiating the control causes 
1 to fire, and the resistance of R 
will allow C, to discharge in 
to fire tube 2 on the next 
half cycle of plate voltage (140A 
ground). Tube 4 will trail tu 
and fire tube 6 when the on 
capacitor discharges. This energizes 
the primary of T1 and the secondary 
bucks out the voltage affecting the 
grid of tube 1. Tube 1 will not fr 
during the next positive half cyc 
and its anode will be at the pot 


pr Ss 
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LUKENS FLANGED AND DISHED HE 


A.S.M.E, CODE 
A.P.1.—A.S.M.E, CODE 


inside 
Depth of Dish! 








WHEN IS A HEAD 


Builders of boilers, tanks and pressure vessels 
identify the various types of heads as Flanged 
and Dished, Elliptical Dished, and so on 
through a long list of names. But thousands 
of Lukens Heads are bought because their 
shape suits them to other uses; hence, our 
term ““Head-Shapes”. 

Serving as machine guards and housings, as 
floor fan and table bases, electric motor end 
bells, concrete mixer drums, gear webs and 
other parts of machinery — Lukens Head-Shapes 
are the semifinished product with which such 
builders start. 


Designers may find the basic shape they need 
among the standard head-shapes described in 
Lukens Manual No. 1, “Flanging & Pressing”; 
details on 3,868 different “heads” are given. 
Dimensions can be transferred right to your 
drawings, thereby insuring quicker shipment, 
eliminating die costs and saving you money in 
other ways. Bulletin 433, “Heads in a Hurry”, 
lists the carbon steel heads regularly stocked 
and ready for shipment. 

For copies of these publications and for prices, 
write Lukens Steel Company, 416 Lukens Bldg., 


Coatesville, Pennsylvania. 


Visit us at the Shows! 
Booths 9 and 10 
The National Chemical Exposition 
Chicago Coliseum <z 
October 12 thru 16 


Booth 320 
National Metal Exposition 
Convention Hall, Philadelphia 
October 25 thru 29 


FOUR INCHES TO OVER TWENTY FEET IN DIAMETER 


LUKENS 


+ « SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL + - 
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of 140B. Since tube 2 fires ag 
the same half cycle that tube 


tube 4 fires during the f ving 
half-cycle. However, tub i. 
fire for the second time bec: the 
grid of tube 6 is now tied to 140] 
through tube 7 and reactance X 
Therefore, during one seque ' 
off and on time, tube 1 will 10n 


cycle of plate voltage instead of ty 
positive half cycles. The switch i 
made from the on circuit to the of 
circuit and back to the on in ope 
cycle. 


| 
| conductive for only one positive half 
| 
| 
| 
| 


One cycle of on-time may be ob 
tained by closing switch So. Wit 
R, at its minimum resistance setting 
the control is initiated. Tube 1 wil] 
fire and tube 2 will trail after th 
off-time period. As S, is closed, this 
MANUFACTURED ONLY BY will energize T1, which shuts of 
tube 1 by virtue of the buckow 
voltage on the secondary of Tl. By 
shutting off tube 1, tube 2 is kep 
from firing in the following 


cycle, and we obtain one 





on-time. 
Part Three of “New Electron t 



































Here’s the low temperature silver trols” will appear in an ¢ 
brazing alloy for real production. With ur sien alin poy v4 
exceptional fast flowing properties at cle deals with control tul 
low temperature (liquidus 1195°F) it pene- aphasia me en? 
trates deeply and makes strong, leak- linn colpials Tue Ene 
tight joints on both ferrous and non- Sa 
ferrous metals. Economical too — only Welding and Cutting Discussed 
45% silver. At Chicago Railroad Meeting 

APW 217 is the PREFERRED brazing =|) "9%" “Pes of railroad 
alloy for tough production jobs through- cussed during the three-day 
out the refrigeration, air conditioning, « Rates roagrol 
automotive and appliance industries. If Chicago on Sept. 8, and 9 and 
you haven't tried APW 217, write today alg apa a seeggoaaats 
for our descriptive folder #45 and let lg eB ame a ok st, Chicag 
us have your requirements. Nee St. Pau’ and Pacific R 

road, 

We'll be glad to quote without obli- Spatterproof _ weldor , 

a gation on any quantity, any size, wire, 2 soars pega eat ct 
ay sheet, strip, rings or washers. valde a atalied w tallrcad 








restoration of worn parts and t 
facture of oxygen in rail: 


THE AMERICAN PLATINUM WORKS [SeaeRaaneanonaaan 


of the committee on welding 
Reiners aud Wauufacturers T. B. jefferson, editor of Te 


ING ENGINEER ga . tak on “T A 








vances of Welding in Indi 


231 NEW JERSEY R. R. AVENUE 
NEWARK 5, 3. ting and related pro 


of industry 


covered the importanc 
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Wilson ‘Bumblebee’ 


Gloves 


AUN/LINNS 


Brushes 
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Heliweld Holder 
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Chipping Hammers 
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Electrode Holders 


Electrodes 


EVERYTHING FOR ARC WELDING 


Wilson's 





new heavy-duty 





> “Hornet 36A” 








_.. D. C. WELDING 


pRODUCT! 


The Wilson “Hornet 36A” Arc Welder 
is the newest member of a world 
famous arc welding machine family. It 
is a heavy-duty, light-weight machine 
designed to furnish smooth, steady cur- 
rent for every arc welding job — even 
under severe operating conditions. 

The “36A” features simplified con- 
trol of current output by means of a 
sturdy hand-wheel mounted on the 
control cabinet. Close calibration of 
the current dial eliminates the need for 
meters. Easy reversal of the polarity of 
the welding terminals is provided by 
a sturdy polarity switch. 

It operates at 3600 R.P.M. and its 
compact design is a result of experi- 
ence gained with machines with 5,000 
to 10,000 R.P.M. normal operating 


ON TIME- 


sAVER 


speed. By using the same type bear- 
ings as these high speed machines, the 
“Hornet 36A” can be counted on for 
long service with an absolute mini- 
mum of maintenance. 

Models in capacities of 200 amperes, 
300 amperes, and 400 amperes are 
available. When larger current output 
is required, two or more “Hornet 36A” 
Welders may be operated in parallel. 

If you desire more data on the 
“Hornet 36A” write for our bulletin 
ADW-86; address: Dept. WE - 8560, 
general offices, Air Reduction, 60 
East 42nd Street, New York 17, N. Y 
In Texas: Magnolia Airco Gas Prod- 
ucts Company, Houston 1, Texas. On 
the West Coast: Air Reduction Pacific 
Company, San Francisco 4, California. 


Air REDUCTION 
Offices in All Principal Cities 


Headquarters for Oxygen, Acetylene and Other Gases...Carbide...Gas Welding and Cutting Machines, Apparatus and Supplies...Are Welders, Electrodes aad Acessories 
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on the job 


Courtesy The Linde Air Products Co. 


TUBE-SHEET HEADER being welded to 
tubes by inert arc. Neither filler metal nor 


Courtesy All-State W 


4%4-in. stainless-steel 


THREADED PLUGS used to cause trouble in dies for phonog 
flux was necessary records, but not welded aluminum plugs. Two torches are 


Stainless-Steel Condenser 


of the 

overall welding and grinding costs re- 
sulted when the manufacturer of a 
stainless-steel condenser switched to the 
inert-gas-shielded process to weld stain- 
less-steel tubes of %4-in. OD by Mein. 
wall thickness into the %4-in. tube sheet. 

Argon gas was shield the 


\VINGs estimated at about 75°% 


used to 
tungsten electrode and weld area, elim 
inating the need for flux. Flux, it 
might be noted, is not required in the 
argon-shielded welding of any of the 
common commercial metals and alloys, 
with the single exception of copper. The 
smooth, neat welds required only super 
ficial grinding: cost was but $8 as com- 
pared to the $50 grinding cost required 
with former welding procedures. 

No filler metal was necessary, and the 
welds could be started and stopped easily 
without development of crater cracks. 
Welds of good corrosion resistance were 
obtained with a low degree of porosity. 


Plugging Aluminum Dies 


pPttonocasres records are made by press- 

ing the wax platters against a heat- 
ed master made of solid 75-ST 
aluminum 1'4-in. thick. This aluminum 
die offers a perfect miniature example of 
radiant heating and cooling. A series of 
radial holes are drilled in the solid metal, 
all crossed at right angles by one central 
hole. Ends of the radiating holes are 
plugged, and live steam is introduced 
through the center hole, heating the 
entire die uniformly to 450 F. Later, water 
is passed through the same channels for 
quenching. 

Formerly, it was the custom to seal 
the holes with threaded brass plugs, and 
these caused plenty of trouble. The dif- 
ficulties could be eliminated, it was de- 
cided, by doing away with threading and 
sealing the plugs permanently. The plugs 
are now made of 24-ST aluminum, like 


die 


the master disc, and recessed to a depth 
of about half an inch. The hole is then 
completely filled in with sheet-aluminum 
brazing rod applied by torch heat. 
Accompanying picture shows the weld 
ing procedure. Preheating of the die 1s 
done with an oxyacetylene torch, and the 
actual welding is done with an oxyhy- 
drogen torch at a temperature of 1,000 F. 


a . + 


Crane Life Increased 


and shovels manufac- 

tured by the Thew Shovel Co., Lorain, 
O., are moving mechanical testimonials to 
the oxyacetylene process of flame-harden 
ing. Since its introduction to the process 
some ago, the company has ex- 


panded the application of flame-harden- 


IWER cranes 


years 


Courtesy Air Reduction Sales Co. 


TRIPLE TORCH set-up with special tips 
flame-hardens surface of crane sheave 


THE 


ing to includ 
a TL-20 
wearing 
chain sprockets and 
Thew has designed 
up with special tips for 
hardening of threc 


crane 


Strips, the 


permits increased resist 


of the sheave, where 


viously greater, thereby 
work life of th 


the 


shea 
1 


desired area, hard: 


where needed, ving 
the sheave du 
chining. 


Generally, to 


enoug 


obtain 
degree of hardening, th 
must be of such chemica 
to respond readily to heat 
ing. For carbon steel 
tent 


malleable 


must be at least 0 


irons ol sultalt 


may also be 


Vest-Pocket Razor 


G. AREY 
shave 
which 


raZor 
would flip 
slot as the razor 


Neither sl 


would be 


face. aving 


motor needed, 


1round 


could be carried 
for removal of hive 
The 
by welding a 
tempered steel to a strip 
Ward Machine Co., Inc., Bre 
liked Arey’s design ideas but did 
how the 
be welded together. A fi 
the Progressive Welder Co 


T shaped blade 


strip ol 


two dissimilar 


Detre 


called in for consultation 


The 
gether 


two pieces ire 
automatically 
basis by a miniature 

in und 


1,440 spot weld 


This does a blade 
a rate of 
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Courtesy The Lincoln Electric Co. 


FOR A RIDE! This youthful mod:! 
s how easy it is to manage a new 
iy-size” roller. for jobs like golf 
s°s, private lawns and driveways 


Small Welded Roller 


aph C inc down a road roller from ele 
used int to pony size while retaining 
igged strength of the larger rol 
the accomplishment of the Steel 
ent Co., Cleveland. The new 
s believed te be the first powered 
ever built for tasks such as rolling 
driveways, golf courses, ball fields 
ther sites where a full-sized road 
would be impracticable. 
all-welded steel construction and 
by a 6-hp gasoline motor, the 
achine weighs approximately one 
is a 3.5-ft wheelbase and a 42-in. 
vidth. Its weight can be increased 
lesired by adding a 600-Ib concrete 
in the machine bed. 


+ * * 


Mixer Production Speeded 


B cer Machine Co., Columbus, O., is 
uid to be the world’s largest manu- 
er of concrete mxers. Jaeger has 
8-cu-yd mixer measuring 86 in. in 
ter by 27 in. in height. This big 
ob is constructed of four plates of 
irbon steel, sheared and formed in 
Jaeger plant and welded in a special 
For added strength, the entire 
scharge end (see picture) is double-butt 
led 
1 444-cu-yd truck-mounted mixer, 
has reduced production time by 
by using welded fabrication. 


Courtesy General Electric C 


DISCHARGE END of an 8-cu-yd con- 
mixer welded at Jaeger Machine Co. 
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to assure uniform performance 


of Titan Bronze 


From the raw materials to the fin- 
ished product, every step in the 
manufacture of TITAN Bronze 
Welding Rods is held under rigid 
metallurgical control. Each melt is 
subjected to chemical analysis and 
thorough physical testing. As a final 


Welding Rods 


precaution, actual welds are made 
to test the welding properties of the 
rods. Our metallurgical inspectors 
have complete authority, and no 
rods are shipped unless they have 
met our high standards of quality. 
TITAN Welding Rods must be right 


While foe Deecrielive Cotdlee 


TITAN Bronze Welding Rods are concisely described in our 


6 page folder. Useful suggestions 
also been included. Write for your 


MANUFACTURING co. 


mat orrices ano PLANTS 


ant 
e NTE PA 


BELLEFO 


Bross ond Bronre Rod Forgings 


for making better welds have 
free copy today. 


ROD _MILL DEPOTS 


BELLEFONTE - INDIANAPOLIS 
OFFICES AND AGENCIES 


NEW YORK - CHICAGO - SAN FRANCISCO 
LOS ANGELES DETROIT CLEVELAND 
CINCINNATI - ST. LOUIS MINNEAPOLIS 
TOLEDO - DENVER - SALT LAKE CITY 
ATLANTA - NEW ORLEANS 


EXPORT OFFICE: 70 PINE ST., NEW YORK S$, W. Y. 


Die Costing, Welding Rods 





AGE y, 7 ELECTRODES 


[pee STAINLESS? 


We found out a long time 
ago that welding stainless 
steel is not always as sim- 
ple as it looks. So we set 
out to study the problems 
and find the-answers. 


Since then we have developed 
the complete line of PAGE- 
Allegheny Stainless Steel 
Electrodes and Gas Welding 
Rods. More important} we have 
collected—from our Field Serv- 
ice men, our distributors and 
their customers—a valuable 
fund of information about weld- 
ing techniques. We have been 
able to offer real help to many 
fabricators of stainless steel. 


If you are welding 
Stainless, we suggest 
that YOU occccccs 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, 
Philadelphia, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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AO 323A Duraweld 
Coverglass Goggle 


Ne 


UNEXCELLED 


PROTECTION 


While Laying Beads 
Fast andAccurately! 


These two goggles and their side shields have 
saved many a welder’s eyes from injurious light 
rays, glare, flying sparks and scale, while enabling 
him to do his job to the most exacting standards. 
Cutters, burners, brazers and furnace men, too, have 
long liked the wearing comfort and ample ventila- 
tion that reduces fogging. 

The “404A” has individual eye cups, shaped to 
eye contours, set low for wide angle vision. The 
insulated ball-chain bridge provides a snug, com- 
fortable fit and is easily adjusted. 

The light in weight ““323A”’ features opaque eye- 


AO 404A 
Duraweld Goggle 


cups, specially made to fit over personal glasses. 
The high grade leather bridge is easily adjusted. 

Both goggles are, available with Noviweld lenses, 
shades 3, 4, 5, 6, or 8...or with Noviweld- 
Didymium lenses shades 3, 4, 5, or 6 for screening 
out yellow sodium flare. Easily replaceable cover 
lenses protect against pitting or scratching of filter 
lenses. Both goggles also have easily adjustable 
one-piece rubber headbands that resist oil, water, 
grease and perspiration. Your nearest AO Safety 
Representative can supply you with these eye pro- 
tection favorites. 


. qe . 
American @ Optical _s: 


Division 


Southbridge, Massachusetts + Offices in Principal Cities 
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On the Subject 

of Monkey Wrenches 

66%ue California Di f 
ture was rather scathi 

in a recent editorial apy g 

Wextpinc Encrneer (M: 46 

action in requiring mag 

spection on structura 

buildings for 

editorial, entitle Mf 

refers to the cost of 

tion as tending to 

the structura 

standpoint 

“We are in n 

intention to argue ¢t U 

what inspection shou 





used on structur 
some inspection 
structural welds, 
to deny, and it n ight De 
readers of THE WELDIN« 
informed of what actually 
to date in the matter 
welds on scho« yuilding 
“The authoriti in Ca 
scious of their responsibil 
insofar as possible, publi 
will have the greatest pr bi 


withstanding tl 


| them during an earthq 
| gency unfortunately not 
| state. In adopting welding 
of construction of steel-f1 
they felt some ore-tl 
the way of inspection 
worth while to insure tl 
or other defects did not occi 
tions where they might 
| during the shaking and 
buildings would sustain dur 
quake. 
“Requirements were therefo 
| ly written into the specifications f 


tain school buildings calling for 





| ai ot mag art 
Courtesy of The Lincoln Electric Company, makers ited’ amount of magnetic- 


of the "Electronic Tornado” automatic welder shown. tion in order to determine whet! 
inspection could pr usefi 
ing sound welds at economically 
SPEER cARBON ELECTRODES GIVE ble cost. Other methods of is 
were not ruled out unless ti 





STRONGER WELDS AT LOW Cost themselves out on the basi 


rently, the requirements 











i : . ° netic-particle inspection on 
Adaptation of automatic shielded carbon arc welding to red 


ing a vertical load and 
brass tanks is producing highly satisfactory results for a 100 joint efficiency. Wek 
leading manufacturer of electric drinking water coolers. vertical load and designed 
Minimized vaporization and oxidation reduces rejections for efficiency of more than 60 
pinholes 75 per cent — bursting strength is doubled through 100°%, are subject to the san 
deeper penetration and stronger welds — economy is the end but on a quality-contro 
result. 10 of the total numil 

program is flexible and subj 


But this kind of performance calls for quality carbon elec- 
trodes— the quality you'll find in smooth-burning Speer 


as conditions wa 


Inspections W 


Carbon Electrodes made 22 per cent stronger and harder to and to dat tain ds i 
withstand the abuses of automatic welding. And too, with trusses and 
Speer’s high current-carrying capacity... better point and schools have 
short burning angle you get 13 percent more welds per inch five steel fabricat W 
of rod... 33 percent longer electrode life. oe Pp error amy 
_ Specify Speer Electrodes for your arc weld- th Geld. T 
ing jobs and experience the time-cost econ- or truss has 
€> omies of carbon electrodes. though the act 


necessarily iri 


_ : 
® 4531 members availa 


brushes - contacts - welding electrodes - graphite anodes - rheostat discs - packing rings - carbon parts time and th 


. 

» 2. 
oOpeel 
CARBON COMPANY 
ST. MARYS, PENNA 



















to tra 
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indicaung on the contractor's 
ts those welds in which the 
of cracks would be considered 
objectionable. The designated 
were inspected by the magnetic 
method, using rapid techniques 
d to locate only actual cracks and 
iefects. 
he course of the inspection of the 
ams and trusses, 59 defects were 
and subsequently chipped out 
aired. Of these, by far the majority 
mall surface cracks, | in. long or 
few longer than an inch were 
The worst crack found was in 
wer chord of a truss and extended 
ito the weld and for 4% in. into 
ructural _ steel angle itself. This 
was not observed under visual 
non. 
believe the engineers of the Cali 
Division of Architecture are to be 
nded for the sound and careful 
ach to an inspection problem which, 
the circumstances imposed upon 
by local conditions, stood in the 
ff the use of welding for this struc 
| job. Far from hindering the develop 
of welding in this area, the tenta 
adopted methods have made pos- 
its use in this instance. 
heartily agree that no needless 
tions should be required nor car 
ut, even if the cost is not excessive. 
ilso feel that an open-minded ap 
ch to a discussion of what may or 
not be of value in the way of in 
tions of structural welds under any 
set of conditions will lead-to a 
policy.” 


C. E. BETZ (signed) 


Executive Vice-President 
Magnaflux Corp., Chicago 31 


. * . 


News Bureau Opened 
by G-E X-Ray Corp. 


CREATION of a news bureau to render 
increased service to newspaper and maga 
ine editors and writers has been an 
wounced by W. D. Crelley, merchandising 
nager of the General Electric X-Ray 
Milwaukee. 
Operation of the bureau is under the 
tion of David Goodman, also edi 
the house organ General Electric 
Veus. He is assisted by C. W 


Resistance Welding Orders 
Jump in Second Quarter 


esistance-welding equipment orders 
d by manufacturers during th 
quartet 1948 exceeded first 
orders by 13 and were over 
ahead of shipments for all 1938, 
to the Resistance Welders 
tacturers Association. 
hipments were a half million do 
gher than June, and four times 
ments of July,. 1939, best year 


the war. 
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@Q BALANCED THREE PHASE 


G Ss G/ POWER FACTOR 


WITH 


‘Irt-Phase 


TAYLOR-WINFIELD 
WELDERS 


(RESISTANCE) 


Six Highly Desirable Features 
... (1) greatly reduced power 
demand; (2) three phase bal- 
anced power load; (3) desira- 
ble high power factor (95%); 


(4) improved weldability; (5) 


deeper throat depths with es- 


sentially no increase in power 
demand: (6) with Tri-Phase, 
you can weld low carbon steel, 
stainless steel, aluminum al- 
loys, magnesium, Monel, In- 
conel. brass alloys, and other 


materials on same welder. 


Tri-Phase can be hod in spot, 
projection, seam, or upset-butt 
welders. Ask for Tri-Phase Bulle- 
tin 10-813 just off the press. 


THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO, U.S.A. 


<5 TAYLO 
WINFIEI 


























ADJUSTABLE timer control for portable 
spot welder has range of 3 to 120 cycles 


Timer Control 


ILLER ELectre 


Mre. Co., Appleton, 

Wis., has a new timer control for 
use with its Model MSW portable spot 
welder. The control is said to provide 
more efficiency, more uniform spots, in 
creased tip life and render the welder 
suitable for production work. 

Timer is a NEMA Type 1-A timer for 
single-impulse spot welding. It is ad- 
justable from 3 to 120 cycles and oper- 
ates on 60-cycle current at either 110 or 
220 volts. A numbered indicator disc, 
geared to the selective cycle control, in 
dicates the cycles in use. A switch en 
ables quick turn-on and turn-off. Timer 
may be mounted on the wall or a 
bench. 

Any Miller MSW portable spot welder 
can be adapted for use with this timer. 


* . * 















































BENCH-TYPE spot welder with attach- 
ments for operation at 220 volt, 60 cycles 


Bench Welder 


Fo joining small metal parts, Wetpex 

Inc., 7339 Mc Donald Ave., has a 7!2- 
kva bench-type spot welder, Model 752- 
PB. It is built to handle light gauge 
Standard 


nonferrous or ferrous metals. 





90 





equipment includes: a built-in four-step 
transformer, tap-changing switch, single- 
acting air cylinder, magnetic contactor 
and electronic timer. Regularly furnished 
for 220-volt, 60-cycle operation, the 
welder is also available in 380 or 440 volts 
on special order. 

Additional features are: double-acting 
air cylinder, two-stage foot switch, plat- 
form-type lower horn arrangements for 
mounting special welding fixtures of 
varying heights, tube-type contactors and 


stored-energy control panel. Standard 
throat depth is 4' in. 
* * * 





SQUARE THROAT increases capacity of 


pliers. Available with copper spindles 


Vise Pliers 


T improved “Knu-Vise” pliers, offer- 

ing enlarged throat capacity and higher 
applied pressure, have just been de- 
veloped by Lapeer Merc. Co., Lapeer, 
Mich. The new design has a_ square- 
throat opening, which permits thicker 
work to be inserted to a greater depth. 
Length is no greater. 

Increased spindle diameter of 3s in. 
gives greater stiffness and a more secure 
grip. For weldors’ use, the pliers can be 
furnished with copper spindles which 
prevent adhesion of spatter. Model P- 
1200 with throat capacity of 1 % in. by 
2'4 in. provides 1,200 Ib clamping pres 
sure. Model P-1800 with throat capacity 
of 1% by 1'4 in. provides 1,800 Ib clamp 
ing pressure. Both pliers have the toggle 
action locking grip which can be in 
stantly applied and_ released. 





> > . 


Low-Hydrogen Electrode 


OW-HYDROGEN type electrodes designed 

to prevent underbead cracking in weld 
deposits have been developed by the Air 
Reduction Sales Co. The new electrode, 
known as Airco No. 394, operates with 
either a-c or d-c and is said to give welds 
of 100,000 psi tensile strength. 

Applications are anticipated in the fab- 
rication of hardenable steels that are 
susceptible to underbead cracking when 
ordinary electrodes are used without pre- 
heat. Ar Repuction Sates Co., 60 E. 
42nd St., New York City. 













































EFFICIENCY, economy claimed for new 
general purpose 60 cycle a-c spot welder 


Spot Welder 


Low impedance and high power factor 
are claimed for a_ general 
spot welder, the “Fusionette,” 
by the Prime-wetp Corp., 
Grand Blvd., Detroit Mich 

This spot welder is said to approael 
the performance of a capacity 
type welder but at a lower cost. Design 
features permit the time lag between clos 
ing of the contactor and build-up of 
secondary current to be 
minimum. 

Stock from .004 to .100 in., aluminu 
up to .040 in. without special preparati 
and stainless steel are handled by 
welder. Multiple layer and shunt 
can also be Mechanical feat 
include: quick disconnects on air, 
and electric wiring; pedestal control 
and panel mounted on a roller 
which can be withdrawn for inspec 
and servicing; lower arm adjustable 4 
to vary throat height. 
quired is 19 in. wide by 39 in. deep 
“Fusionette” 110/220 
a-c, 60 cycle. 


produced 
284) West 


discharge 


reduced 


made. 


Carfriag 


Floor spac 


operates on 


CARBON-STEEL drills in sizes 45-80 
fit pocket-size welding tip drill kit 






Tip Cleaner Kit 


PPROXIMATELY the size of an auto! 

pencil, a new tp drill kit is 
equipped with a pocket clip. The 
a tempered steel chuck holding drill 
45-80. The handle holds 24 drills of 
ferent sizes. Twelve drills, the even 
bered sizes from 52-74 inclusive, ar 
plied with the kit and others are 
able as extras. Manufacturer 
with the carbon-steel drills, almost 
welding tip can be cleaned and 
conditioned in several 
Racie Inpustries, 4029 
Kansas City, Mo. 


states 


minutes } 
Indiana 
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the Marsh line will include 


Witt OXYGEN and WELDING Gauges 


On September 30, the Witt Gauge Division of National Pressure Cooker Company was 
acquired by Jas. P. Marsh Corporation. As a result, the broad line of Marsh instruments will 


be still further broadened to include oxygen and welding gauges. 

The Witt oxygen and welding gauges will be manufactured in the main Marsh plant 
by the “Witt Gauge Division of Jas. P. Marsh Corporation.” 

To users of oxygen gauges this is a significant development. It means that the 
respected quality of the Witt line will be further heightened by Marsh experience and the 


unmatched facilities of the new Marsh plant. 


Ptyrre Ft @8 Oo F 


RPORATION 








DEPT. 29, SKOKIE, ILLINOIS 
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ingenious New 


Technical Methods 


To Help You 
Increase Efficiency 





Light Projector Increases 
Thread Grinding Production 


Production of thread grinding machines can now 
be increased through the use of a light pro- 
jecting device called the Thread Pick-up Pro- 
jector. The thread profile appears in a viewing 
screen, magnified 20 times, thereby permitting 
accurate visual adjustments. 
In operation the Thread Pick-up Projector is placed 
alongside the thread grinding machine. A Dal- 
zen Thread Grinder, Model No. 1, is shown 
above. While the machine is grinding the 
thread, the operator, using the Light Pick-up 
Projector, adjusts a “dog” on the next piece to 
be ground. When the “dog” and piece are then 
placed in the thread grinder the thread profile 
is automatically in location and ready for 
grinding immediately. 
Even the most inexperienced personnel can ‘pick 
up the thread” using this instrument after only 
a few minutes demonstration. Grinding is also 
done more accurately and the viewer permits 
measurements of reliefs, notches, etc. to .0005 
inch. 
Efficiency of production can also be increased 
through the use of chewing gum. The act of 
chewing helps relieve nervous tension and 
seems to make the work go easier and faster. 
For these reasons, Wrigley’s Spearmint Chew- 
ing Gum is being made available more and 
more by plant owners everywhere. 

Complete details may be obtained from 


Acme Scientific Company 
1457 West Randolph, Chicago 7, Illinois 














Thread Pick-up Projector 





DOUBLE SWIVEL on Weldor’s 


sx 


allows positioning for downhand welding 


Weldor’s Vise 


OUBLE-SWIVEL arrangement is 
feature on the recently devel 
Desmond “Simplex” weldor’s vise 
is available in three models with 5, ¢ 
in. jaw openings. With the swive 
rangement, the weldor does not ha 
bend or crouch since the work can 
turned for downhand welding. The 
can also be used as a regular swivel 
machinist’s vise. A_ solid steel slid 
provided for added strength. Desm 
STEPHAN Merc. Co., Urbana, O 


S & 


CARTRIDGE-HEATED soldering i 
said to maintain heat for 10 n 


Soldering Iron 


 ahnene no electric curren 
nal heat, a new soldering is 


as the “Quik-Shot 
cartridge to obtain the propet 


utilizes 


ture. The iron will heat to 
perature in five seconds, 
and maintain heat 

The cartridge is 

ip of the iron 
When the spring 
the handle is_ pull 
strikes the cartridg 
heating action 
Useful for outdo 
tric current is not 
iron comes equipped 
Several sizes of 
KemMopt Merc. C 
York 19 
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\NTI-FRICTION rollers guide and align 
lectrodes on seam welder to follow 
slight deviations in material thickness 


Seam Welder 


Pp GRESSIVE Weber Co., 3050 E. Outer 
Drive, Detroit 12, is producing a new 
f-roller-head seam welders for light, 
nedium and heavy duty. The head is 
guided and aligned by four sets of anti 
friction rollers so that the welding wheels, 
disc electrodes, will follow small 
leviations in material thickness. 
Rollers are matched in pairs, adjustably 
reloaded and ride on V-guides to guide 
head the full length of its vertical 
vel. Other features include: quick 
hange over from circular to longitudinal 
elding; larger throat clearance; trans 
former close to the welding arms to re 
current loss; triple independent 
iter-cooling systems; optional straddle 
outboard-mounted wheel locations. 
Control units may be mounted on the 
ght side of the machine. Left side is a 
nged door panel in which is mounted 
electric machine controls. All piping 
itside the column for simpler in 
ticn and maintenance. Motor driv: 


is. removable for servicing. 


Stainless Electrodes 


T ew electrodes, “McKay 29-9 and 

9 Mo” were dev eloped for weld 

Mu eat-resistant steels such as AISI 

312 (29-9). These meet fabricators 
heations and may be used in 


ons. Test results ef the as-deposited 
metal show that it is free of in 
and porosity, has a_ tensil 
gth of approximately 111,000 ps 
35% elongation in 2 in. 
mmended applications include weld 
f steam and gas turbine blades, high 
rature and high-pressure pump 
ind hard-facing worn parts. Cast 
the electrode can be modified to 
illoy additions to the weld metal: 
“29.9 Mo” electrode. Anothe 
Variation is the increase or de 
t carbon to attain specific mechan 
perties. This electrode avail 
the following sizes witl 
settings 8 in., 95-12 
in., 145-170 amp; and 
> amp. McKay Co., 1005 Liberty 
Pittsburgh 22 
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RESISTANCE WELDING on \~ 
BRAZING CARBON ELECTRODES! 


THAT LAST 3 to 4 @ > 
TIMES AS LONG!/~ 


Here’s an actual case his- 
tory that speaks for itself: 


“On a typical high temperature job where 
ordinary brazing carbon electrodes were changed hourly, Stack- 
pole electrodes lasted all day." 


Of course there must be a reason for outstanding 

performance like this—these Stackpole tips were 

processed with the famous Stackpole “F” Anti- 
Oxidation treatment. Three to four times longer life on the 
average job is an extremely conservative estimate of the sav- 
ings involved. 
Stackpole Brazing and Welding tips are saving money on 
dozens of difficult jobs. They can save money for you, too! 
WRITE FOR SAMPLES. State shape and size required. 
Mention company connection. 


MAKE THIS TEST ON 
WELDING 


CARBONS! 


When operations requiring high current values 
for the size of the electrode are encountered, try 
the new Stackpole COPPER COATED rods! As 
compared with uncoated types, these electrodes 
increase current carrying capacity, provide bet- 
ter contact between holder and electrode, re- 
duce the amount of tapering required, last 
longer, and produce better welds. Write for 
samples today. Test them in your actual pro- 
duction operations. 


STACKPOLE CARBON COMPANY dried. Does not blister, spall 
er crack. 1, 2%, and 5 ib. 
ST. MARYS, PA, containers. Prices on request, 


EVERYTHING IN CARBON BUT DIAMONDS 




















Simple but Sturdy in Design 
& Construction 
* 


Adaptable to a Wide Range 
of Operation 
o 


Standard Capacities from 5 
to 35 KVA 
- 


Special Designs for Extra 
Special Jobs 


Send for the New 
ELECTRO-WELD Catalog 


§ Please send me a copy of the Electro- 
Weld Catalog and Specifications. 


: Name 

: Company 
; Address 
‘ 

| 

' chy 


State 152 


ELECTRIC-ARC 


ELECTRIC ARC, INC 
Peer liliia G2 eek le a, 


Moanutacturer 
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SUPERSONIC reflectoscope, Type SRO5, 
is smaller, lighter than previous models 


Supersonic Tester 


fPeooucrion of a small lightweight | 


Reflectoscope,” 
announced 
used for 


“Supersonic 
SRO5, has by Sperry 
Products. It is non-destructive 
testing of metals and for testing of welds 
(see page 33, THt WeLpING ENGINEER, 


type 
been 


June, 1948). Elimination of waste air | 
space and a redesign of circuits make 
for decreased weight and bulk. The 
tester is approximately 14 by 16 by 23 
in. and is carried by the handles on 
the case. 


Sensitivity remains the same, but ex 
ternal been reduced 
five. The increased portability makes the 
device valuable for field testing of welds 
in tanks, pipe and various plant struc- 
tures. SPERRY Propucts, INc., 1505 Wil- 
low Ave., Hoboken, N. J. 


controls have to 


ALL-PLASTIC water-cooled 


300-amp 
holder developed for inert-arc welding 


| Inert-Arc Holder 


ico manual “Heliweld” is a heavy- 
duty water-cooled holder having a 
capacity of 300 amp and suited for pro- 
duction and general-purpose work. Ex- 
terior of the holder is all-plastic, pro 
viding insulation against both the weld. 


| ing current and the high-frequency cur- 


rent’ required for arc-starting and stabili- 
zation. Weight is 28 oz. The built-in water 
circulating system extends almost to the 
point where the electrode is gripped. Am 
Repuction Sates Co., 60 E. 42nd St. 
New York City 17. 
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Don’t let pressure 
get you down 














































call us for 


WELDING SUPPLIES 





SYMBOL 
OF SERVICE 


y EU ff, 
At Ok UGA 


Prompt shipments of Welding Rod for 
electric arc welding can now be m 
from our stocks: 

© MILD STEEL ELECTRODES 

© STAINLESS STEEL ELECTRODES 

@ HARD-SURFACING ELECTRODES 
In addition, we can take care of y 
requirements for Welding Machi: 
Havens Protected “C” Clamps and P 
tect-O-Metal (used to simplify rem 
of welding spatter). Telephone, wir 
write our warehouse nearest you. 


UNITED STATES STEEL 
SUPPLY COMPANY 


CHICAGO (90) BRUnswick 2000 
BALTIMORE (3) EDmondson 4900 
BOSTON STadium 2-9400 


CLEVELAND (14) 
LOS ANGELES (54) 
MILWAUKE® (1) Mitchell 5-7500 
NEWARK (1) Bigelow 3-5920 
REctor 2-6560—BErgen 3-1614 
PITTSBURGH (12) Allegheny 4200 
ST. LOUIS (3) LUcas 0440 
SAN FRANCISCO (1) MArket 1-4988 
ENterprise 1-0017 
TWIN CITY-ST. PAUL (4) NEstor 731! 


HEnderson 5750 
LAfayette 0102 














HAND SHIELD jis one-piece seamless 
fibre, weighs 11 oz. without welding lens 


Hand Shield 


L’ rWEIGHT seamless welding hand 
ield is announced by AMERICAN 
Optica. Co., Southbridge, Mass., for 
velding and setup work or opera 
where a helmet isn’t practicable. 
small compact shield is made of one 
fibre. Lens holder is of steel, in 
and rivetless. The thbre handle 
in. long and securely riveted to 
ody. Without lens, the shield weighs 

| It is available with standard 
Noviweld” or “Filterweld” glass plates. 





FAST MARKING of rods, wire is claimed 
for bearing-operated marker 


Marking Unit 


ARKING metal rods at the speed of 

production is now claimed possible 

with a new machine developed by the 

\croMARK Co., 5-7 Morrell St., Elizabeth 

N. J. Marking Machine No. 14 consists of 

ball-bearing marking roll that carries 

ngraved steel segment dies held in posi 

tion by a face plate. Screw holes are 

gated to permit changing of segment 

dies by loosening of the screws and a 
{ of the face plate. 

marking roll is mounted on an 

type base which can in turn be 

1 to a bench or stand. At one end of 

as¢ is a pivoted arm on the end of 

is a grooved pulley. Pulley is 

hangeable for different size grooves 

it various diameters. The machine 

be used to mark steel, iron, brass, 

x plastic rods, tubing and wire. 
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precision 








regulation 
ec 


for 
OXYGEN 


ACETYLENE 
MH YOROGEN 


*Reg. U.S. Pat. Office 

















TWO-STAGE 


REGOLATOR 


The precision performance of the two-stage 
RegOlator is especially desirable for piped distri- 
bution systems and other applications where large 
volumes of high pressure gases must be controlled 
accurately. 

















Two-Stage RegOlator Gives You Plus Performance! 


Constant delivery pressure regardless of drop in 
pressure at the inlet... Patented design incorpor- 
ates nozzle-type first stage counterbalanced by 
stem-type second stage... Triple action cartridge 
filter eliminates troubles usually caused by rust, 
dust or dirt. 





















































Write for complete information. 












































-BASTIAN- BLESSING 
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ONE-HAND spot welder handles 
gauge metals, uses 110 or 220 


Portable Spot Welder 


Lcasco Founpry & Mi: 
Loomis St., Harvey, IIL, is 
| a one-hand portable spot welder 
| can handie ferrous alloys, includin 
vanized iron, in thicknesse 
26 gauge. 
In operation, the upper tp 
| ing tongs is rested on the m 
| welded and the handle is sque 
| bring the jaws together. Trigger i 
| pulled to make the weld. The wel 
There is a EUTECTIC LOW HEAT ALLOY to | | available in tong lengths of fron 
serve every industrial welding need. Order now for all your 18 in. for either 110 or 220 volt ope: 
needs. Send for information and free field consultation service. | Offset tips are optional. Weight is 


- ”7 Te feet le me 
(iy ~~ 160 FIELD ENGINEERS : | 22 lb. Ten feet of cabl y 


EUTECTIC the welder 


WELORODS 


EUTECTIC WELDING ALLOYS CORP. 


N 


Heres 
Effi ‘et ie 


Welding ‘ 


i ee a ee a a ee a 


COMBINATION welder controller 
timer and magnetic contactor in on 


¢ . Welder Controller 
ia a mpg weld tim 
Positioners in a single unit, the new Squa 
Class 8992 Type BBG-1 controller 
vides complete electri contro 
small foot-operated or motoar-of 
resistance welder Che ingle n¢ 
When heavy, unwieldy weldments like these diesel crank cases contains a NEMA 1-A pneuma 
can be quickly swung into any position so that every weld is timer, a size IW, 100-amp 


made downhand—that's efficient welding! magnetic contactor and a cot 
former. 


Weldors spend more time welding—do better welding at lower For operator 


cost when they work with C-F Positioners because these hand 
and/or power operated machines reduce positioning time to a supply. Timer is m 
minimum. Investigate the cost-saving advantages of C-F Posi- panel, which has 
tioners. They pay their way in any company. front and all energi 
All controllers ars 
Write for Bulletin WP24—an illustrated circular detailing the either common or 


Specific advantages of C-F Positioners. i ply connections. A 
n transformer ma\ 


switch and control 
110 volt circuit isolat 


20 or 440) volts 4) 


CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. EA~ el volts 50 cycles. Square D 
eld Richards St. Milwaukex ) 





THERMO LEADS AGAIN! 


WITH A NEW | 


ADVANCED DESIGN 
of the Welders Pavorte 


‘ © 
HIGH-FREQUENCY sstabilizer for inert- 
wc welders made in 300, 500 amp sizes V age 
High-Frequency Stabilizers CR 
‘a frequency stabilizers designed for 
with a-c or d-c welders in inert 


ding are being made in 300-amp 
00-amp sizes by Hosart BrotHers 
‘roy, O. They are also useful with The new re-designed Thermo Tip Cleaner (enlarged 
win-carbon arc torch, in vertical drawing at right) is made with wider spaces between 

erhead welding and in other ap ridges, enabling carbon to be carried out of the tip 
tions involving low currents. The without enlarging or damaging the orifice, no matter 
how badly clogged.it may be. This means a clean, true 
flame ALL the time and no waste of welding tips 
through damage by ordinary type cleaners. 


















stabilizer increases the electrical impulses 
om 120 per second to 4,000,000. A con 
provided to adjust the frequency 




































oT 


METERING ACTION of throttle on air 
hammer gives low pressure for light jobs 





Pneumatic Han. mer 


Lan pressure on the lever throttle of | is 
the S-1 scaling hammer meters sufh ' 
ient air to dislodge small deposits of 
flux or spatter. Heavier pressure 

gives full power for bigger deposits. Ex 
air cleans chips and scale. This 

is designed for one-hand operation 


| NEW 
SMALLER 

isel is easily removed by thumb pres | 
ire on the retainer. Chisels are furnished 
n blanks, flats and spoon shapes, and a \ 

| line of star drills is available in sizes 
m %. to 34 in. Rotor Toot Co 
1S Euclid Ave., Cleveland 12 


| HANDIER 
METAL CASE 





* * 7 


No guessing size of cleaner to use —drill sizes stamped 
Lens Coating on case. New, scientific design of cleaner proved best by 
Tit Wattackt Orica Co., Ive., 12344 laboratory tests. New, light, compact metal case protects 


st Jefferson Ave., Detroit 14, an cleaners from damage in tool case or pocket. 


s a new method of coating indus 

safety lenses, called “Tuf-Cote.” | ° ° ° " 

owing i ‘all 46 igehe Ge te Greatest advance in cleaner design in history of acetylene 
f the lens impervious to welding welding. Welders who have tried Thermos will use no other. 


and emery pitting 
plates on welding helmets, when 


aa paces Wall tiled “Sie Ask your welding supply dealer for the NEW Thermo Tip 
ment. “Tuf-Cote” is a_ patented Cleaners. 


applied to the outside surfac 
ses of all types, including weldor’s 


plates. It was perfected by op 


“al safety lemes, plano ov pve. | Mi he La eR Od Bley. Lew ed 


nm ground, un be sent to the 
Optical Co tor coating of 


an be ordered directly from them 


Newark Chicago Los Angeles Portland 
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@ High Speed—Quality Production 
@ Simple—Rugged Construction 
@ Easy Maintenance 


Typical of the many advan- 
tages of Banner Spot Welders is 
the unique head construction of 
the unit illustrated. A rugged 
aluminum-bronze_ piston, with 
long bearing surface, is equipped 
with 3 cast iron piston rings which 
reduce friction to a minimum. 

Special steel guide through the 
cylinder wall and piston prevents 
side play of the head—thus as- 
suring clear uniform welds. 

This air - operated, ISKVA 
press type Spot Welder which is 
floor mounted, has many other 
distinctive features illustrated in 
booklet, “Banner Welders and 
Brazers.”” 


























xva SPOT WELDER 








MANGANAL 


TRADE MARK REG. U.S. PAT. OFF, 
11% to 132% Manganese-Nickel Steel 


HOT ROLLED PLATES 
aresorn TOUGH 





test and be convinced? 

















FREE! Our Booklet 






... and they get tougher (work- Se 
hacdens) under impact and 
abrasion. Saves you time and 
money because Manganal lasts 
longer. Puts your equipment back 
to work faster because it's easier 
to work with. Can be rolled or 
bent, hot or cold. Thousands 
of users specify nothing else but 
Manganal after the first test. 
Why don't you also make the 


NAME OF NEAREST DISTRIBUTOR ON REQUEST 


\\ 





11% to 14% Mon: STULZ-SICKLES CO. 


goanese Steel." Sole P 


roducers 


NJ. Railroad Avenus NEWARK 








| ing strip from a portion o 


| remaining piece before it Is If 


| storage. Markers are provided 
equipped with a tab; when | 
it delivers a strip ready for appli 





developed by Benr-MANNING Cor! 
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REMOVABLE code wire markers id fy 


type and grade of alloy on raw metals 
Metal Markers ‘ 
se of E-Z code wire marker 
means of identifying raw m é 
been developed by Kollsman Inst ; 


Division of The Square D C 
markers are self-adhesive strip 
here to any metal surface. TI 
printed in fade-proof ink 
to be unaffected by temperatu! 
ity and handling. Each mark 
code for the basic alloy and specif 
Markers may be peeled off 
Hence it is possible to remo 


to be machined and then reapply 


without moistening. WeEsTERN Lit! 
Co., 600 E. Second St., Los Angel 


* - * 


Stainless-Steel Electrodes 


} aehanireniies new stainless 
trodes cover the complet 
types and diameters required for al 
mercial grades of chromium-nick 
straight-chromium steels. These el 
are available with either a combi 
titania-lime type coating suitable for 
ing with a-c or d-c reverse polarity é 
straight lime-type coating for 
with d-c reverse polarity only. Eac! 
forms to the new AWS designation 
46T, ASTM, designation A 298-461 
tative specifications, for chromiun 
chromium-nickel steel welding elect: 
Suitable for welding in all positi 
to 3/16 in., these electrodes are 
be characterized by smooth bead 
with relatively flat contour, smoot 
tion with extremely low spatter los 
rect bead formation and easy slag 
ing. WeEsTINGHOUSE ELEcTRI 
O. Box 868, Pittsburgh 30. 




















Hare 


Grinding Belt 


epeeryeans, Meratitr,” a new hea 
ant dry grinding belt has just 


N. Y., a division of the Norton C: 
cester, Mass. 

Thermo-setting resin adhesive 
of conventional glue-bond adhe 
used in the new belts. Product 
creases of four to one over tl 













belts are claimed by the manufa 
For high-heat generating per 
number of pieces per man-hou 


number of picces per belt 
increase. 





October, 


under “Arc lights” 
... think o eal 


WILLSO 


A LITTLE MONEY GOES A LONG WAY 

. . to give dependable protection to face 
and eyes in this ruggedly built, low cost 
helmet. Willson-Weld glass in non-corro- 


sive metal holder. 


EYE SWEEP has magnetic end and flexible 


loop for removing particles from eyes 


First Aid to Eyes 


Ww" RE workers are exposed to flying 
tallic fragments, filings, or other 
metal substances subject to mag 
ttraction, a new first-aid instru 

lled an eye sweep, has prov ed use 

1as one end fitted with a magnet 
ving metal fragments and the 
ith a flexible loop for removing 
dust and other particles. Steriliza 
he instrument will not diminish 
gnetic qualities nor affect the 
es manufacturer. A hard rubber 
case is provided with each sweep 
EQUIPMENT Co., 


Philadelphia 


SCIENTIFIC 
1) W. Huntingdon St., 


* * 


Hard-facing Electrodes 
Style No. 60S 


GIVE WELDERS’ EYES A LIFT... Flip-front 
on this one piece helmet allows quick, easy 
inspection and is convenient for working 
in close quarters. Willson-Weld Glass in 


hinged portion. 


A RASION resistance and efhcient cutting 
qualities are claimed for two new 
electrodes and welding rods 
Tube Tungsite” and “Tube Tung 
Both rods contain tungsten-carbide 
s and are offered for both oxy 
ie and arc applications. 

are 


particles of tungsten-carbide 


d in the weld metal, the heaviest 
fusion with the parent 
remaining in suspen 


line of 
the smaller 
lungsite” particles come in sizes 
5-8 to 30-40 mesh. These 
for rotary 


from 
id electrodes are useful 
its, bean knives, power shovel 
scraper blades, 


dredge cutters, 
teeth, etc. 

igrod” contains 

mesh, and is bare for gas welding 


ited for arc welding. Gas-welding 


smaller partic les, 


uons for Tungrod are coal cutter 

ig-mill knives, core cutters, plow 
etc. Tungrod arc-welding ele 
re used for grader blades, screw 
Ts, en. 

gsite nuggets and inserts, which ar 
of much larger sizes, are avail 
pure tungsten carbide or in tung 

carbide. AMERICAN MANG 


alt 
SHO! 


Ster1. Div., AMERICAN BRAKE 
ucago Heights, III. 


Wi THE MARK OF MEASURED PRO- 
TECTION ... The Willson-Weld* trade-mark 
on welding glass is your assurance of accu- 

rate grading for density of shade and 
thickness to meet or exceed government 


specifications. 

For complete information on these products 
and their application, as well as many more 
eye and respiratory protective devices, get 
in touch with your nearest Willson dis- 


tributor or write us direct. 
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*Reg. U. S. Pat. Off. 
GOGGLES « RESPIRATORS * GAS MASKS « HELMETS 


) Del Rite e@ Sh Realiel olen @ Om at 
READING. PA 7 


127 WASHINGTON STREET, READING, PA, U.S. A 
99 

















Courtesy Nelson Stud Welding Division Morton Gregory Corp. 


CARRIAGE FIXTURE speeds stud welding on large petroleum dewaxing unit cylinders 


being manufactured at General American Transportation Corp. 


More than 200,000 studs, 


¥s in. diameter and 1 in. long were placed by this method. Up to four studs per minute 
were welded in an automatically controlled cycle initiated by the pull of the welding gun 
trigger. The gun carriage indexes along the fixture track to affix studs on 3'%4-in. centers 


Steel Billets Produced 
By Continuous Casting 


Repustic Steel Corp., Cleveland, and 
Babeock & Wilcox Tube Co., Beaver 
Falls, Pa., have developed a simple meth- 
od for casting of steel from liquid phase 
to semifinished shape. Important advan- 
tage of this process, according to this 
source, is the by-passing of massive and 
expensive apparatus in conventional 
steel-making such as ingot molds, soak- 
ing pits, and blooming mills. In con- 
tinuous casting the molten metal passes 
directly semifinished billets that are 
ready for secondary mills. Results have 
indicated that ovals of special propor- 
tions the most practicable cross-sec- 
tion to continuously cast, because they 
go readily into a rolling mill to 
shaped into rounds and flats. 
Recently, continuously cast slabs have 
been rolled into strip which has been 
to arc-welded boiler tubes 
all requirements of 
boiler 


to 


are 


be 


converted 

mecting 

B WwW 
7 he 


towel 


physical 
tubes. 
1S ft 


1S 


process carried on in a 75 
Steel from electric furnaces 
into an inductively heated hold 


ing and pouring ladle at the top. From 
thy 


poured 


holding ladle the steel pours into a 
funnel, which strains out the 
the tundish, the steel flows 
mold. An operator watches the 


surface of the in the mold 


Ti 


tundish « 


slag 
into 


From 
the 
steel by a 


100 


to see that it is 
of the mold is 
the mold, the casting 
through an insulated chamber 
which arrests and controls the speed of 
further cooling. Under the chamber is 
the withdrawal mechanism. The cast- 
ing then an oxyacetylene torch 
which travels down the billet to cut it to 
specified length, which may be as much 
35 ft. 

Continuous 


mirror arrangement 
clean. Proper 
essential. Below 
passes 


cooling 


passes 


as 
is said to allow 
resulting in a fine and 
uniform crystalline structure with little 
segregation. Less opportunity is afforded 
dirt and other foreign material to enter 
the castings and, in general, the surface 
will be free of checking and scabs and 
the interior free of entrapped slag, B & 
W officials say. 


casting 
faster cooling, 


Welded Steel Barge 
Carries Sulphuric Acid 


\ wepep steel barge designed for trans 
portation of concentrated sulphuric acid 
along the Gulf of Mexico was launched 
recently at the Neville Island shipyard of 
Dravo Corp., Pittsburgh. 
The 175-ft Gloria was built 
solidated Chemical 
Tex., to 


Con 
Inc., 
indus 


for 
Industries, 
carry acid to 
route 


Houston, 


tries along the waterway covering 


Texas, 


and Florida. 


The a 
cal steel 
and 


are 


135 


sea led 


cid is 


tanks each 


long 


ft 


Louisiana, 


Alc 


ntaineda 1 


under 


i 


n 


+ 


running 
length of the hold. Cradles 
hardwood blocks support th 


pressure 


ages. Since sulphuri 


corrosive 
was 
the 


barge 
make 


when 
decked 


1] 
hold 


diluted 


aci¢ 


Over 


tw 


it in 


bal 


; 


t 
r 
ot 


tanh 
fuori 
Miul 


ux 


with 


wit 


watertight 


Field Service Shops 
Set Up by Lincoln 


LINcoLn E.Lectre 


( 


authorizing service 


tions to 


be 


coln equipment 


EF ach 
the 
two wee 
service 


of Linc« 


Hercules, 


gines. 


of 
shops will also handle parts’ f 


field 


Cleveland 


‘ks of 
the 


In 


training 


field 


Ser 


SeTVIce 


plant 


nd 


Vice 


0., Clevelanc 


repalr 


shoy S 


shop sends 


tor 
in 


t 


company’s 


weld rs 


Wisconsin 


apt rox 
he ret 
welder 


as well as | 


and 


Federal Machine & Welder 
Buys Warren City Plant 


FrepERAL Machine 


ren, O., 


has 


arranged 


and 


plant and facilities of th 


Mfg. 
U. 

Feder: 
for the 


plant 
equippec 


It 
m« 
wel 


ft. 
try’s 
for 


sq 


Co., 


S. Navy. 


was 


al 


has 


also 


peen 


building 
presses since January, 1946 


1 by 


1S 
yst 


ded 


the 


said 


Linde to Build 
North Dakota Plant 


ConsTRt 
station <¢ 


Fargo, N. 


CTION 
ind 
D., 


f 


* 


to 


modern 


Welder Co 
to 


purcha 
Warrer 


Warren, f: 


operating 


of 


expanded 


Navy 
$7,000,000. The plant is now al 
mile long and has a floor area 


t 


an 


acetylene 


} 
the 


Ye 


ind 


fabrication 


all-weldk d 


1 
he 


In 


at 


e one 


or th 


mmplet 


oxygen 


producing 


Linde 


A 


Co., New York City, has been an 


al 
distribut 
bon Co 

Site fe 


the <« 


Plans 


at 


and 


22nd 


SO 

ion of 
rp. 
the 
ornel 


or 


} 


Union ( 


carbi 


ol 


Stre¢ 


t 
{ 


the Great North 
plant. Ic is expe 


Station 


| 


will be 


and 


et 


includ 


1 


i¢ 


in 


Seve 


Ne 


n 


| 


a 


In operation 


warehous« 


consist 


rtl 


nth 


) 


A 


Roi] 
Naliway 


. 


that 


Turco Builds Plant 
at McCook, IIl. 


Turco 


a new 
ment 
Ang¢ les, 


p 


Produc ts 
industrial cleaning 


plant 
resent 


and 


M 


lant 


Ho 
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Weld Pipe Headers 
for Natural Gas Line 


ion of 130 welded discharge 
was accomplished by the Mid 
ping & Supply Co., St. Lours, as 
the essential steps in the comple 









the new 26-in. pipe line from 
Tex., to Chicago. The line, 
uilt by the Natural Gas Pipe 
of America, will enable an 
47,000,000 cu ft of natural gas 







rought to the Chicago area this 








18-in.-diameter discharge headers 
the gas to the pipe line after it 
the compressors at the pumping 
Pipe sections are 12 to 15 ft 

walls * in. thick. The head 
re given full-furnace treatment 
ss relieve them, and all nozzle 
utt welds were inspected by 





rays. Nozzle welds were rein 


w welding saddles 

















Pressurized Smelting 
rested Successfully 


RIZED smelting, which observers 
y increase the output of iron and 
by nearly 50°4, has been tested 
ssfully in two converted blast fur 
it Cleveland and Youngstown, O., 
ing to a_ report by Scentifr 
an. 
principle, the furnace is partially 
by a valve system which prevents 
t gases from escaping into the au 
mprisoned gases cause pressure to 
uilt up inside the furnace, with a 
ing higher temperature to speed the 
xmical processes of smelting. 
furnace pressurization is the in 
ention of Julian M. Avery, New York 
mical engineer and vice-president of 
Hodges Research and Development 










* . 7 


Nelson Stud Welding 


Adds Engineering Service 


OMER engineering service depart 
under the direction of Robert (¢ 
Singleton, has been established by th 
Stud Welding Division of Mor 
wegory Corp. at its Lorain, O 













irters 
neers and metallurgists in tni 
nent will devote their entire 


to the development of new stud 
t 


nanutacturing and constructior 


* . . 


Welding Equipment Firm 
Opens at Ashtabula, O. 











pment M nuel M Pe 


rHI 





fasteners and production units 


r, Inc., a subsidiary of Welding 
Supply Co. of Cleveland, O., 
d its ofh in Ashtabu O., 

distribution of welding suppli 
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THE WELDER’S FRIEND 


HERE’S WHAT 
WE MEAN 
BY REALLY 


Potable | 


Pick up the WELDERZ FREND GENERATOR, place 






































it on your truck or pickup, and take it right to the 
field! There’s no need to remove the hopper. Sim- 
ply turn Splash Shield Lever to “closed” position 
and move the WELDERZ FREND GENERATOR any- 
where; to start operating, place lever in “open” 
position. This true portability, plus the low cost 


of generating acetylene with a WELDERZ FREND 





as compared to bottled gas, make it the ideal 


generator for all-round use. 


Mfd. By 
WELDERZ FREND GENERATOR CO. 
Lubbock, Texas, 


aay 


; 

















of the 
Wrench. 





See your dealer 


PETERSEN MFG. CO., 
Dept. WE-10 
Dewitt, Nebr. 











CAST IRON BRAZING 


FLUX 


Fear of overheating can be forgotten. 
Cleaning and grinding are unneces- 
sary, because “York’s 77” penetrates 
through grease, oxides, etc. 


satisfactory bond can be obtained on 
oxidized surfaces. 

Deteriorated cast iron can always be 
welded successfully with “York’s 
wa 


3. Chipping is unnecessary, because a 
4. 


YORK ENGINEERING 


3349 OGDEN AVE. . 


famous VISE-GRIP 


(MEND THE HOLE IN THE BOTTOM AND 
YE CAN COOK IN THE WHOLE KETTLE) 


YORK’S 77 










COMPANY 


CHICAGO 23, ILL. 






LOCKS Parts in Alignment 


Frees Hands for Welding 


Simply place the U-shaped jaws over the edges to be welded... 
close the toggle lever...this LOCKS the jaws to the work with 
powerful grip. The edges to be welded are brought into alignment 
_..a@nd HELD securely... freeing both hands for handling the 
welding equipment. U-shaped jaws provide excellent visibility and 
working space for welding. Jaws adjust to 15¢". Made by makers 4% 





“/ VISE-GRIP 
/ Welding Clamp 


| hydrostatic test at 25 psi 
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Welded Aluminum Tanks 
Accepted by Underwriters 






Unperwriters’ Laboratories, Ip 
recently issued a set of standard 


ing the use of flat aluminum 








the manufacture of welded 275 
oil tanks. 

Copies ot the set, Subiect 
“Standards for Aluminum Inside § 





Tanks for Oil Burners.” y 
tained by addressing Underwrit 
oratories, Inc., 207 E. Ohio St., ¢ 


11, UL. 


These standards require tl 
















and seams must be welded wit 





lap or with butt welded 





shielded-arc welding is 





other methods of fusion welding 





ceptable if the flux is removed 
treatment or with a wire brus! 
warm water. Minimum thickness 
sheet for the head and shell ha 
set at 0.102 in \ minimur 
strength of 18,000 psi is specific 






Pipe connections for fill, 






liquid-level gauge attachments 
welded to the top of the tank. ( 
tions for use with aluminum tank 





be either wrought or cast alumim 
must be of an alloy suitable for w 
The welded tank is required to 

for leaks by the internal applicati 









air pressure at 5-10 psi and as 






—_ 








~ * * 





Fabricating Firm Moves 
Philadelphia Quarters 







Martin Quaip Co., alloy me 
cators, has moved to a new locati 
1815 West Sedgley Ave., Philad 


The firm specializes in the fabri 





and production ot shapes in 





steel, aluminum, brass, bronze, 






alloys, and other metals. Recently 
firm acquired the United States | 

of the Hynes Electric Heating Co 

den, N. J., which will be known 

Hynes Electric Heating and Pro 

vision. Lee P. Hynes, heating ens 
and authority on industrial electri 

ing applications, heads the new 

as consulting engineer 









* > * 






Wartime Wing “Chopper” 
of Welded Magnesium 






AN ALL-WELDED magnesium flying 





| built during the war was desigt 


= through enemy planes without 





| age to itself, according to a recent 
| of Science Illustrated Designat 
| XP-79 by Northrop Aircraft C 

|craft had two jet engines and 

its pilot in a prone position. TI 
abled the pilot to resist the eff 
|rapid pull-outs better than wit 
| ventional seating and also allow 
more streamlined design. The 

edges were armored to withstat 
impact from enemy craft. The plan 
wing span of 58 ft and was 12 

It was welded to achieve ma 
strength. 





































X-Ray Machine Opens 
Nev Applications 


New applications for X-ray diffraction in 
cation and quantitative analysis 
sible with a new high-precision ma 
exhibited by General Electric X 
‘orp., Milwaukee, at the recent 
stional Congress of Crystallography. 

attachment, the fluorescent an 

greatly extends the range of com 

n of materials which can _ be 

ed in comparison with optical 

ymeters. Another group of attach 

makes possible the direct record 

f X-ray intensities on a continuous 

f chart paper, saving hours of lab 

y time by revealing both the angu 

acement of the characteristic lines 

iterials and their relative intensities. 

new unit is said to couple precision 

rol of X-ray output with high in 

for the first time. The X-ray 

ity is controllable to an overall ac 

of 0.5% and the tube can be 

perated with up to 30 milliamperes of 

current. High output is achieved 

rough the use of a new sealed-off dif 

ion tube having three pure-beryllium 

windows, which are within one inch of 

end and the focal spot of the tube. 

is excited from a_ high-voltage 

ransformer and full-wave rectifier rated 
) kvp, 50 ma. 

he new instrument may be used, with 

ferent attachments, for several differ 

nt purposes. One of these is for the direct 

surement of X-ray diffraction in 

tensities through the use of a Geiger 

Muller counter in combination with a 
meter, scaler and chart recorder. 

Employing a focusing crystal analyzer, 

unit may be used as a fluorescent 

X-ray spectrometer. Thirdly, it may be 

mployed as a conventional X-ray dif 

ion unit with X-ray sensitive film 


* * - 


Gas Plant Changes 
Owners at Spokane 


Tne SpoKANE OxycGen Service, Spokane, 
Wash., has been purchased by David J. 
Thomas of this city from George C. 
Douglas. Mr. Douglas, who plans to re 
ure, started the business in 1925 under 
the name of Broadway Welding and Sup 
ply Shop. 
Mr. Thomas was formerly with Linde 
\ir Products Co. He plans to increase 
company’s fleet of trucks from five 
to eight in order to carry medical and in 
dustrial oxygen and welding supplies 
hroughout the territory. 


Airco Adopts 
New Packing 


\m-Repuction Sales Co., New York 
City, has adopted a new set of orange 
black containers for packaging of its 
welding torches, tips, cutting attach 
its, regulators and other products. 
lhe boxes and cartons are said to per 
quicker identification of Airco prod 
, better dealer stock control, quicker 
ntory taking and easier handling. 
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A USEFUL BOOK 
FOR THE WELDOR 


WELDING— 


ITS QUESTIONS And ANSWERS 


By T. B. JEFFERSON 


Editor, THE WELDING ENGINEER 


500 QUESTIONS—each answered clearly and 
understandably in this informative book. An- 
swers the most important everyday questions 
of every man interested in welding. 


Questions were carefully selected and 
screened from the most frequently asked by 
weldors about welding, cutting, materials, 
flame treating, inspecting, etc. Novice and 
expert alike can get a lot out of this book. 
It's easy to read, yet contains a fund of in- 
formation. By using the handy index you 
can make this book very useful for quick 
answers to the questions that come up in 


your daily work. 


* 176 PAGES 
* ILLUSTRATED 
* INDEXED 


$1.50 


SEND YOUR: ORDER TODAY, TO— 


THE WELDING ENGINEER 
330 W. 42nd St. New York 18, N. Y. 




















CAST ALUMINUM 


WELDING RODS 


OF STANDARD ANALYSIS 
PLAIN AND ALLOYED GRAY IRON 


WELDING RODS 


- ELECTRODES - 
THE CHICAGO HARDWARE FOUNDRY COMPANY 


1048 ENGINEERING BUILDING 


NORTH CHICAGO es 


ILLINOIS | 














EFFICIENT 
ECONOMICAL 
DEPENDABLE 


for 
Welding & Cutting 


SPECIFY 


NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 
te nearest availab'e stock. 























NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York 17, N. Y. 














Begin Five-Year Study 
of Welded Frame Strengths 


Strupy of welded frames for bu 
and bridge construction will be th 
ject of a five-year project assign 
the Fritz Engineering Laborato: 
Lehigh University. The program, 
“Ultimate Strength of Welded Cor 
ous Frames,” will be under the 

tion of Dr. Bruce G. Johnston, di 
of the laboratory. 

To be conducted at an estimate: 
of $13,000 per year, the study is 
sponsored by the Welding R 
Council, the American Institute of 
Construction, and the Office of 
Research. The Column Research C 
is also cooperating in a col 
capacity. 

Earlier tesung programs at 
Laboratory have suggested the 
iues of greater strength in 
frames than is indicated in present 
sign formulas. The intensified prog 
aims to determine the basi 
of beams, columns, and welded f: 
and to develop design procedures 

In commenting on the program 
Johnston explains, “In the usual 
procedure the working load has a 
factor of safety with respect to th 
at initial yield. The actual collay 
ultimate strength of a continuous 
may be much greater than that 
dicted by the elastic theory such 
Hardy-Cross moment-distribution 
od. 

“If the real or collapse strengt! 
structure is divided by a specifiec 
tor of safety or ‘load factor’ to gi\ 
working load, a more realistic d 
basis and greater economy may 
ized.” 


Gas Manufacturer Builds 
Plants on West Coast 


INpustriAL Air Products Co., Port! 
Ore., has completed construction of 
oxygen and acetylene plant at Spok: 
Wash. The company has also remod 
and enlarged its Portland plant an 
building a new oxygen and acety 
plant at Medford, Ore., to serve sout! 
Oregon and northern California 

The Spokane plant occupies a 
crete-block and masonry building 
by 160 ft. Investment is in excess 
$150,000. This plant, according to ( 
bert Schnitzer, manager, will serve 
“Inland Empire” area south to W 
Walla, Wash., and east to Great | 
Mont., with direct delivery service 
all points. 

At Portland, the warehouse space 
been increased to more than 100,000 sq 
and the oxygen plant renovated at 
cost of $150,000. The recently comple 
acetylene plant has a capacity of a 
lion cu ft per month, with provisions 
doubling the output. 

The Medford plant will be of conc 
construction and will include an o 
and showroom for welding supplies 


| equipment. 
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A.C. WELDERS 


FOR 
¢ MAINTENANCE 
¢ PRODUCTION 


You Weld Faster with a Miller A.C. 
Welder—the ill effect of magnetic 
arc blow is eliminated, permitting 
the use of large electrodes and high 





heat values. 


Welding in any position—vertical, 
overhead, horizontal and flat—is 
easy with a Miller. 


High efficiency transformer design 
reduces power costs up to 50% be- 
low comparable D.C. equipment. 


Power factor correction is a built 
in feature on all Miller industrial 
models and is available at nominal 
extra charge on regular models. 


Stop at your jobbers store today 
and see the Miller—use the Miller. 


“For the finest in A. C. Welding 
Equipment—it's Miller” 





aaliiccds 


A.C. WELDERS 


MILLER ELECTRIC MANUFACTURING 
COMPANY e« APPLETON, WISCONSIN 








Plan Pipe Line from 
Texas to San Francisco 


Prans for a 1,600-mile welded pipe line 
to bring 400,000,000 cu ft of natural gas 
daily to northern California from Texas 
and New Mexico fields have been an 


nounced by Pacific Gas & Electric Co., 
San Francisco. 

Cost of the line will be $145,000,000 
and it will be built in co-operation with 
the El Paso Natural Gas Co. of Texas 
The line will be laid to the California 
Arizona border near Needles, Calif., by 
the El Paso company and from there to 
the PG & E distributing station at Mil 
pitas, Calif. The PG & E line, 30 to 34 
in. in diam and 510 miles long, will 


the gas to northern California 


convey 


communities. To Needles, the gas willl be 
brought over two lines: a 30-in. section, 
, 

628 miles long, from the Permian Basin 


and a 26-in. section, 449 miles long from 
the San Juan Basin. 


Construction is scheduled to start after 
necessar\ permits are obtained, ind 
inital operation is planned by 195 

>. > > 


Portland Section of AWS 
Elects 1948-49 Officers 


|. H. CruMLEyY, superintendent, King 


Bros., Inc. was elected chairman of the 


Portland Section of the American Weld 
ing Society at a recent election meeting 
held t Camas, Wash. Other officers 
electec ' 

john Bristow, vice-president, King 
Bros, In vice-chairman; Wilbur (¢ 
Smith, sales engineer, Industrial Spe 
ialities Co., secretary; Charles J. Daniels, 


welding engineer, American Pipe & Con 
struction o., treasurer. 

Lee Place, Air Reduction Sales Co 
Hi. A. Sanner, Hyster Co.; and M. D 
Westover, Monarch Forge & Machin 
Works, were named to the board of di 


rectors for two years. 


John Bristow, King Bros. In P 
Strech, Oregon Brass Works; Ed H 
Weil, Lincoln Electric Co.; and Pau 
Chatterton, J. E. Haseltine & Co., were 
elected to the board of directors for on 
yeal 


Annual Power Show 


to Exhibit at New York 


EIGHTEENTH National Exposition of Powe 
and Mechanical Engineering, more fa 
miliarly known as the Power Show, will 
be held at Grand Central Palace, New 
York City from Nov. 29 to Dec. 4 


Included among the many exhibits will 
be a comprehensive display ot refrac 
tories, stokers, steam engines, and seif 
contained burner-boiler units. Piping and 
valves, automatic recorders, controls and 
instruments for many uses will be shown 
Improve mstruction will be featured in 


pumps compressors, fuel and mat 


rials-handling equipment, variable trans 
missions and drives as well as many ot! 
kinds of wer and plant machinery 
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REED ENGINEERED 
JIGS and FIXTURES 


for AUTOMATIC WELDING 





_ 


PORTABLE TURNING ROLLS 


These rolls are built with variable speed 
drive and are available in 3-ton, 6-ton, 
12-ton, 25-ton and 50-ton sizes. The 3- 
ten unit illustrated above sells for $925.00 © 
complete with one power and one idler 
unit F. O. B. factory. 





UNIT TYPE TURNING ROLLS 


These machines combine both power roto 
tion of work and track support for auto 
matic welding head into one compact unit 
Five standard sizes are available for weld 
ing tanks up to 10 ft. in diameter. 





LONGITUDINAL SEAM WELDER 


For high production welding on longitudi- 
nal seams, the Reed Horn Type Jig has no 
equal. This unit combines o copper back- 
up with a mechanicol toggle linkage to 
press the seam absolutely flat prior to 
welding. 
The Above Machines And Many 
Others Are Shown In Our New Bul- 
letin No. 65. A Copy Will Be 
Mailed At Your Request. 
See our exhibit af the Metal Show, Booth 718 


REED EN 


CARTHA 





GINEERING CO. 








ENGINEERS AND MANUFACTURERS 
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miependable 


pERFORMANCE 



























f | 
No. 4 FLUXINE, in powder form, 
ame 9 » , ‘ weeny cast iron with bronze 
% " Fluxes are the result of over rods Rate ; Was i 
fifty years of scientific research into the metal-joining No. 7 FLUXINE for welding all FIFTEEN seal sestseme <8 150,000 ane Th 
field. There are 89 FLUXINE Fluxes . . . one for every types of aluminum. ogguee _— ie yond ewe E : ed Be 
; welding, silver soldering, brazing, and soft soldering ea eS Se 
operation . . . each with its own properties, designed — rieebes pat dy Schenectady turbine shop. The assembled Wi 
for a particular metal-joining operation. All have stainless steels and inconel. armature, including core and windings, 
been perfected not only for highest efficiency, speed, No. 41 FLUXINE used with high- will weigh more than 400,000 Ib 
and long life, but for economy and safety as well. melting silver solders on copper , . P the 
FLUXINE Fluxes produce no injurious fumes to irritate and its alloys and on steel. 
eyes or nose of the operator. He, 42 agg mone used with West- 
Write on your company letterhoed fer @ gonerape |. Bgncute Phos-Copper rods and Ryerson Holds Open House r 
somple stating which FLUXINE Flux you desire. copper and its alloys. at New Oakland Area Plant 
No, 43 FLUXINE .. . non-glarin t's 
KREMES & COMPANY . . . used when low-melting sil- JosepH T. Ryerson & Son, INc., 
(Est. 1875) ver — wy ony aes = were pen hou t its n 
jurious fumes. Goes further than wid a ope louse a ts new pla 
Dept. G, 669 W. Ohio St., Chicago 10, Ill. most fluxes. Emeryville, Calif. About 3,000 peoy 




















— tended from many communiti 
northern California 
FLUXES TO JOIN Visitors were taken on a tour 
ALL METALS plant and shown its facilities: for s 


ing, handling, cutting and shippi 
TRADE MARK REGISTERED U. S. PAT. OFF. 


steel. Dinner was served in eight 
cars of the Southern Pacific rail 
parked on sidings adjoining 
A tent was erected next to the | 
which refreshments and_ dinner 
also served. 

Among company ofhcials « 













1 ha 


welcome guests were Everett D. ( 
president; Robert C. Ross, vice-presi 
in charge of operations, and Haro 
Ressler, vice-president in charge of 


all from Chicago. Wayne D. Duk 








































plant manager, was in charge of art 
: ments. 
High Strength Be cnet a 
Machinable Welds : a we 
Russia Builds “Thermos 
” 
In Cast Iron... Jug” for Molten Iron 
THe Ural Machine Building W 
EASIER i. wae FASTER >. « « CHEAPER which builds equipment for Soviet 
Talk al ; , mills, has in production a new 
a _about sound, strong, —s welds in cast iron welded Gre-brick-lined corrier-1 
tere sa way to get em... mt fast... every time. that holds up to 200 tons of molten 
Use Ni-Rod* electrodes . f , 
al it dil ae all kind PF | iron for transport. aii 
INI-ROod § ok on ne speeds up a inds oO } The carrier is built to serve as J 
con - repair work. Cuts la vay ay and costs. Raises “thermos jug” in which the iron 
“. ry “— saunas te om po be kept molten from blast furnac 
: od gives a a fusion . . . close color the open hearths for distances up 
ye Dd age — that sheds slag. Works on miles. Enroute, the molten iron 18 
. r » | 
rm” ‘ us 3 | to suffer only the small temperature 
ten ~ Stocked in 3/32 | o of 23 deg F per hour. In smaller 
5/32” and 3/16” sizes. Order a 5-lb. package today. ;, riers, temperature loss has __hitl 
eg s ‘at. Of - 
amounted to more than 54 deg |} 
STEEL SALES CORPORATION } . : : 
nour. Throughout its journey the 
Warehouses Branch Offices fs aed as tos “90 
Chicago 23, 3348 S. Pulaski Road Indianapolis 2, 1916 N. Meridian St. | #8 rocked constantly to Keep the hot pig 
Detroit 10, 5151 Wesson Ave. Milwaukee 4, 647 W. Virginia St. | iron uniform in structure. When lox 
> St. Louls 10, 4565 McRee Ave. Minneapolis 15, 529 S. 7th St. . > 
| to capacity, the carrier weighs 333 
> SEND FOR FREE INSTRUCTION BOOKLET ; 
wae? C , In 
Pag FF oe ne ND RE ON | » ~Me Grau Hi il u re : 
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MEMO TO PRESIDENTS 
WHO WATCHED 
THE BAND GO BY! 


K RE’s ONE parade that isn't “all over but the 


houting” after the band has passed. It’s the 
Payroll Savings Plan for the regular purchase 


of U.S. Security Bonds by employees. 


Though the formal spring campaign to sell 

Bonds is over, any company can still move for- 

ward with the parade. Right now thousands of 

companies are putting additional push behind 

their Payroll Savings Plans. Managements of 
companies that have not yet participated 
ww installing the Plan. 


“look-ahead” plan, that benefits employee, 
company, and nation. Ey ery $3 invested in Bonds 
pay $4 at maturity. Personnel records in the 
plants with active P.S.P. programs show im- 
prove d employee attitudes— evidenced by less 
absenteeism and fewer accidents—as the indi- 
vidual’s sense of security grows with Bond pur- 
chases. And every Security Bond dollar built up 
in the Treasury retires a dollar of the national 
lebt that is potentially inflationary. It means less 
bidding-up of prices. Moreover, Bond buyers are 
better citizens because they have a tangible stake 


i the nation’s future. 


It's just as easy to take action now as when the 

paign was at its height. Just call your Treas- 
iry Department's State Director, Savings Bonds 
Division, aad ask for the material that helps to 


Payroll Plan started or to keep it rolling. 


The Treasury Department acknowledges with appreciation the publication of this message by 


THE WELDING ENGINEER 


This is an official U.S. Treasury advertisement prepared under the auspices of the 
Treasury Department and the Advertising Council. 


T 
ind 


trial and Business Papers 7x 10in. 100 Screen 
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WELDIT GASAVER 







































































With Weldit Gasaver installed the the pilot light of the Gasaver, thereby 


operator simply hangs his torch on the instantly igniting the torch at the pre- 
handy lever rod of the Gasaver. The adjusted flame, ready for work — no 
weight of the torch pulls the lever rod adjustments to make. 

down, closing the valves of the Gasaver, f ; c 
thus shutting off both gas and oxygen Gasaver can be installed any convenient 
intake lines. The usual idle flame and _— Place on the line between regulators 
needless waste of oxygen and gas be- and torch. Most of America’s largest 
tween operations is thus eliminated— production plants are now Gasaver 
no fire hazard or danger of injury equipped. 










Listed as standard by Underwriters’ 
Laboratories and by New York City 
Board of Standards and Appeals. 


to workers. 


When the torch is again 
picked up for further 
welding operations, the 
operator passes it across 


Some distributor territory 


still available. 






994 OAKMAN BLVD. DETROIT 6, MICH. 




















































































10C.F. 40C.F. 60C.F. 100 C.F. 150 C.F. 250 C.F. 300 C.F. 340 C.F. 


INDEPENDENT Acetylene cylinders take from 5 to 10% more gas. 
Uniformity of monolithic filler insures even distribution of acetone. 
Also Oxygen cylinders in all sizes—storage cylinders, in 12 and 20 
lengths of 850 and 1500 cu. ft. — 


We invite your | INDEPENDENT ENGINEERING ComPANY. Inc. 


Mlonufectira 220 of = 
your cylinder re- aes > RESEARCH CYLINDERS ANO GAS PRODUCING EQUIPMENT 
ACETYLENE * OXYGEN - HYDROGEN » NITROGEN 





inquiries on all 


°. 
quirements. om 











O'FALLON, ILLINOIS — ——— 









3 and 4 on page 












Central Distributors 
Meet in Indianapolis 


Association was a 
the Hotel Warren, | 


ciate members 


needed a strong national 
help purge the industry of 
ices, to combat the 
toward seduction of margins 
cate distributors 
ing business were 


Welding Supply 


told of the overhead 
being compiled at ass: 


items of business ¢ 


tins on surplus n 











and the percentag 
their inventories 


cock’s experienc 
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ty in a downtown location. Pull 
verchandise out from under coun 
id out of packages; what you put 
the floor is what you sell. Good 
v displays attract buyers. A neat 
il, brightly lighted place encour 
usiness. Put part numbers and 
ags on all merchandise on display 
articles such as arc welders should 
played with signs; inexpensive sign 
s are available. Shake up your sales 
ind clerical help from time to time 
rid of the deadheads. Give a man 
a he can serve properly—not more 
1) miles from the home base. Carry 
iterature with you when you call 
stomers—and be sure your own 
is on each piece. Feature new and 
il products—they give you some 
to talk about. Don’t be a_ back 
salesman, or you will offend pur 
yw agents. The safety business goes 
n hand with welding and so do 
le air or electric tools. Don’t give 
es away; sell them instead. Watch 
entertainment expenses. 


W. Richards, Welders’ Sales & Service, 


gstown, O., led the discussion on the 
‘Before taking on a line, should 
butors check to determine whether 
is sufficient volume available in 
territory to compensate them for 
and merchandising it?” The 
r was overwhelmingly yes, and 
felt that manufacturers should also 
on a distributor’s possibilities 
H. Homrighaus, Jr., Welder Service 
loledo, made an excellent talk on 


istributor as the manufacturer's sales 






a discussion of cylinder 
ways of avoiding them and brief 
ents on inert-arc welding, mem 


adjourned to inspect premises of th« 


n-Garten Co., Indianapolis distribu 
nd to tour the plant of the Glenn 
Co., arc welder manufactur 





{ward and Scholarship Plans 


Announced by Lincoln Foundation 


for submitting entries in 
F. Lincoln Arc Welding Found 
nnual Engineering Undergraduat 
1 and Scholarship Program is fron 
>, 1948, to April 1, 1949. Curre 


tition is the second in a ten-year 


program consists ol two inter 


ndent plans. Under the award plan, 


its submit papers on arc welding ap 
ions or technology for which , 


wards totaling $5.000 are made, 


first prize of $1,000 

scholarship plan provides for 
ls to the institutions in which th 
students winning top awards ar: 
ed. Department of the college 
the first prize winner is registered 
sceive $1,000 for four annual schol 


; ol $250 each Two $250 scholar 


will be given to the second place 
ne $250 scholarship to third place 
nplete rules are obtainable from 
umes F. Lincoln Arc Welding Foun 
n, Cleveland 1, O 
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Safe-T-Chek 
GULATORS 


the 


Regulators 
with the 


BUILT-IN 


Safety 
Features 


Outstanding BUILT-IN features make Meco Safe-T-Chek Regulators the 
undisputed leaders in their field. Uniform Regulation throughout the work- 
ing pressure range of the cylinder. Built-In SAFE-T-CHEK Valve for plus 
protection. Multi-Seat Valve Blocks for uninterrupted production on the 
vase job (where it counts). Precision Ground Stainless Steel Valve Nozzle for 
extra long life — accurate regulation. Stainless Steel Diaphragm for precision 

Sead for Now lati d extreme endurance. Continvous-Bridge Reinforcement for 
MECO Cateleg 120 regulation and extreme e v ig ‘°. ° 
super-sturdy regulator body. Screw-Clamped Diaphragm — free from crimps 

and distortion—extra safe. Interchangeable Tank Connections — instantly 
adaptable to any standard tank without disassembling the regulator. 
COMPLETE Interchangeability of All Parts —quickly and easily interchanged 
without special tools. 

















































































































































3411 West Pine Bivd. ST. LOUIS 3, MO. 


























for consistently good results 
use BBB KEEN-ARC CARBONS 


Designed to carry the high currents nec- 
essary for intense heat, BBB Keen-Arc 
Carbons produce a fine-grained weld of 































high tensile strength. They give a smooth, 
steady “flowing” flame which does not 
wander and which is concentrated at the 
desired focal point. Flame temperature 
is easily and accurately adjusted by 
merely changing the ampere input, and 



























heavy copper coating permits gripping at 
extreme ends—eliminates frequent and 









periodic re-setting. 
















A COMPLETE LINE OF CARBON WELDING SUPPLIES. 
In addition to Keen-Arcs, the BBB Line includes Carbon and 
Graphite Electrodes, Carbon Rods, Carbon Welding Paste and 
Welding Plates. Write for literature 

































































BECKER BROTHERS CARBON CO. 3450 So. 52ndfAve. Cicero 50, 











SPOT WELDERS 
“ANTI-BORAX” BUTT WELDERS 


FLUXES GUN WELDERS 
ore Sie Oat WELDING TIPS 


Gas 
Saving . 
ao : Fluxes 











Water C. Reep has established a con- — gisier manufactures 
sulting engineering office in Dalton, Mass. a complete line of 
For 20 years he was a development en- | RESISTANCE 

FLUX gineer with General Electric Co., Pitts- SPOT WELDERS 
field, Mass., where he helped perfect the | for all types of Welding. 
silver-brazing process, various alloys and | SIZES FROM 


scat ) 250 KVA 
fluxes. He pioneered in the application ts Yo 
SO IMPORTANT..... ¥ a ong 


of induction and resistance heating for 


YET COST SO LITTLE silver brazing and soft soldering on an 


automatic production basis. T RAN S F 0 » M J fb ° 
“Anti-Borax’’ Fluxes are GOOD... they 
are GUARANTEED. 


For best results in e * * 
welding cast iron, brass, bronze, malle- : FOR 
able iron, stainless steel, and aluminum . : RANSFORMERS 200-KVA 
use “ANTI-BORAX” Fluxes. | Ricwarp J. Sueripan has retired as presi- . DLIMMERSED | §=— LIGHTI! 

@ No.1 Cart Iron Welding Flux dent of the John B. Astell Co., New smmaas - 

@ No.2 Brazing Flux for Brass, Bronze, York, warehousing distributor of welding . 
ete. fittings, steel pipe and tubing, boiler POWER 

@ No.4 “Bras:-Cast" Flux for Bronze tubes and fittings. Joun B. AsTEeLt be- i 
Welding Cast Iron comes president. PHASE 

@ No. 5 Aluminum Flux for Cast Alumi- CHANGING 
num . 

@ No.8 Aluminum Flux for Sheet Alumi- sie a ETC 
num J. J. Topotinski has been elected vice- : 

@ No. 9 Stainless Steel Welding Flux | president in charge of manufacturing of | Eisler's Transformers are Built to Suit Any Jo 

@ No. 11 Tinning Compound Skilsaw, Inc., Chicago. Warrer W. From 4 To 250 KVA 

© No. 16 Silver Solder Paste Flux | KempHertT has been elected vice-presi- | also Manufacturer of Machinery for 

Send for free samples dent in charge of sales. Complete Production of Incandescent 6 
Radio and Electronic Tubes 








en ee 
—_— 





(=) 


Manufactured only by . . : 
ANTI-BORAX COMPOUND CO. : Nk 
FORT WAYNE, IND. | Hoparr C. MecDanier has been ap- | EISLER ENGINEERING co. 


pointed manager, technical press service, CHAS. EISLER. Pres 
in the public relations department of | zy9 <a tam ct (near A bess Mies 
Westinghouse Electric Corp., Pittsburgh. 
He succeeds Cart E. Nacet who has 


joined McGraw-Hill Publishing Co., New A LA D D i N 
York, as editor of mail sales books. 
. * * ROD AND PATENTED METHOD 


Dr. Ropert F. Ment, director of the ALADDIN ROD Fa] 
metals research laboratory, Carnegie In- 

stitute of Technology, has been named NO PUDDING © NO FLUX 
chairman of the committee on ship steel 


of the National Research Council. He Weld White Metal 


has also been appointed to the advisory (POT METAL - DIE CAST) 





war 








committee to the Secretary of Commerce 


on the! National Bureau of Standards. Solder and Braze Aluminum 
he ha, 4 Easily and Quickly 
Paut E. Tuomas has been promoted to with Gas or Carbon Arc +. 


chief engineer of Carnegie-Illinois Steel 
~ Corp. works at Gary, Ind. He succeeds SB TRTADDIN ROD Fa] 
7 
ih. , a , *came an- : ‘ ; 
if Pepe ean \ ys — ogee who om = Melling Point 732° F. Tensile Streng! 
g engineer of Carnegie-Illinois with ' hd tt 
WITH THE NEW los/Sq. in. 47,300. Shearing Streng 


headquarters in Pittsburgh. J. Douetas 


HARERAVE *4| WELDERS’ CLAMP Darsy has been elected sales vice-presi Gieananaes iene. instruction 


Spatter doesn't matter with the new Hergrave dent of the firm. Dr. R. F. Mitrer has with every pound. Sizes ,”, ,”, 
‘o. 41 Welders’ Clamp. The No. 41 Welders = been appointed assistant to vice-presi 9", He", Y%4”. Complete Assortmer 
Clamp features, © weg hy yp By dent of Carnegie-Illinois research and and $1.00 Trial Package. 

been designed with the aid of we en- technology department. 

gineers PRE-WAR PRICES 
steel, 

and long life. am amp fe ere eet. SEE YOUR JOBBER OR 
The No. 41 A Service elders’ lamp is 

manufactured in 2, 4, 6, and & inch openings. Fj () Pyiiips, director of engineering WRITE US FOR INFORMATION 
Also available in Heavy Service pattern. (No. ied : I . Is 

43 Heavy Service Welders’ Clamp) in 4 to 12) for Richards Wilcox Mfg. Co., Aurora, 


inch openings. Ill., has been elected president of the A i A D D | yy S 
WRITE FOR CATALOG SHOWING COMPLETE LINE Monorail : “et a ; . 


Manufacturers Association. 
THERE 1S AN INDUSTRIAL DISTRIBUTOR STOCK f a 


NEAR YOU A. F. ANJEsKY, sales manager of Cleve- ROD & FLUX MFG. CO 


land Tramrail Division of The Cleve- 
1944 Weverly Ave | jiand Crane & Engineering Co., Wick- GRAND RAPIDS, MICHIGA 


Cincinnati 12. Ohio | jiffe ©., is vice-president and E. Donato Cable Address ‘‘Aladdinco”’ 
ToLies, secretary. 
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Monteith has been elected vice 
in charge of engineering and 
for Westinghouse Electric Corp., 


gh. 








sNK Dana Carvin has been 
= head of the department of me 
anical engineering at Illinois Institute 
nology, Chicago. 
















> * 
v H. Prarz, Jr., is the new manager 

sales for Lebanon Steel Foundry, 
a. .Fe 


ParKeR has been elected presi 613 NO. NINTH ST. 
1d treasurer of Iron & Steel Prod inghem 4, Ala. 
nc., Chicago. W. J. Parker and Birm! ne: 4-5514 


s A. MARSHALL are executive vice TELEPHO 


nt and secretary, and vice-presi 


nd general manager, respectively 











. 





Leaders in the Welding Industry are using Photologue’s 










HowarpD Marston has been appointed . 
lustrial manager of the Brown di complete catalog service. 
isi of Minneapolis-Honeywell Regu : : P , 
Co., Minneapolis. Eart §. Bust is We have standing catalog copy on just about everything in weld- 
Chicago industrial sales engineer ing. We compile—We index—We print—We bind. We save you time 
steel industry for the same di and money on your catalogs. 


PHOTOLOGUE PUBLISHING CO. 


“See ee eee Welding Catalog Publishers é; . . 
of Armour Research Found: 600 West Jackson Blvd. - - - - - - - - - - - Chicago 6, Ilinois 


Illinois Institute of Technology, 

























SIEVERT has taken an engineering \ 
on in the technical service dept., AM Ht i 
Reynolds Metals Co., Louisville, Ky i 


he LF 


))) 
|) ies 


Mi GEN. JosePpH A. TrEce of Wauke 
Ill., was elected vice-president of 
teel Metallurgical Corp., North 
go, Ill., at a recent directors’ meet 


Chic ago. 


* 
















- i , 
Wittis C. Swirr, 7/8 Dayton, O.. consult 
g engineer, died on Sept. 18. Surviving 

ire his wife and five sons. Mr. Swift 


~ 


mployed by the American Brass Co 


® 


nany years and was a past director 
e American Welding Society. H 
oped the Sightteed Generators for 


As abel 


lene gas production which at 1OW 
manufactured at Richmond, In 


&\ 


aur 












Unoer, 41, research engineer of Pull 
Standard Car Mfg. Co., Hammond, 
died on Sept. 14. He is survived by 
wife and three daughters. In 1941 


























#2, Mr. Unger was chairman of the y AW L: ae - 
Chisago section of the American Welling | AA Vi oa © AWINIGAN 
ee PRODUCTS 
CORPORATION 


EMPIRE STATE BUILDING, 
NEW YORK 1, NY. 


évee- 





a 2. eo o a 







Nex. C. Hurry, 78, chairman of the 

d, Independent Pneumatic Tool Co., 
Aurora, Ill., died at his home in River 
Forest, Ill. on Aug. 2 


j— ih ee 
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_, FREE Booklet 
. tells how you 


can stop rust 
— easily! 


OU don't have to read it 

here to know that unpro- 

tected ferrous parts invite costly rust. 

But you can read how to stop that 

rust economically, with Oakite Spe- 
cial Protective Oil. 


FREE Oakite Service Report gives 
you the whole story. Tells how to 
apply Oakite Special Protective Oil. 
Outlines temperatures and concentra- 
tions. Gives helpful details on fore- 
stalling rust throughout production 
cycle ...stopping rust in storage, 
transit. Tells how to clean metals be- 
fore anti-rusting. Complete details 
FREE in the rust-prevention story told 
in Oakite Service Report F. 6322. 
Send for your copy now! 


OAKITE PRODUCTS, INC. 
75 Thames Street, NEW YORK 6, N.Y. 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 






Specialized Industrial Cleaning 


i MATERIALS © METHOOS © SERVICE 























PIERCE 


GOVERNORS 


PIERCE 
SERVO 


GOVERNORS 
« 


BELT-DRIVEN UNIVERSAL 
TYPES FOR ALL ENGINES 


Special Governors for Chevrolet, 





other standard engines. 
2 


See Your Welding Supplies Dealer 
or write to 
THE PIERCE GOVERNOR CO., INC. 
Anderson, Indiana 


1607 Ohio Ave. 





Ford, Chrysler, Willys and most 
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Electrode Holder 


2,442,029. Russet A. Wetcn, Detroit. 
Filed April 5, 1944. Issued May 25, 1948. 

An electrode holder having a terminal 
in its handle by which connection is 
made to a cable. A portion extending 
from the handle is provided with an 
external thread which has an axially dis- 
posed aperture containing a thread of the 
opposite hand from the external thread. 
A jaw having a threaded stud is screwed 
into the aperture of the terminal. A cap 
having an internal thread engages the 
external thread of the terminal. An 
aperture receives the jaw and prevents it 
from turning when the handle and cap 
are relatively rotated to clamp an elec- 
trode through the action of their threads. 





Torch Guide 


2,441,551. Rornert E. ANperson, Cham 


| paign, Ill. Filed Mar. 8, 1946. Issued 


May 18, 1948. 

This patent pertains to a welding torch 
having a hand grip and an attachment 
which comprises a tubular main rod 
connectible to the torch. A feed wheel is 
resiliently supported by the main rod for 
feeding a welding rod guided within 
the main rod. A carbon holder is also 


| supported by the main rod and may be 





adjusted in position with respect to the 
welding rod, 


> * > 


Soldering Flux 


2,440,592. Kerru Kennepy MacDovucatt, 
Chambly Canton, Quebec, and‘Joun Ar- 
rourR Lapasn, Hamilton, Ontario, Canada, 
assigned to E. I. pu Pont pe Nemours & 
Co., Wilmington, Del. Filed Apr. 21, 
1944, in Canada Apr. 29, 1943. Issued 
Apr. 27, 1948. 

A soldering flux having an acidity 
equivalent to 0.15 part by weight of HCl 
and having substantially the following 
parts by weight: Zinc chloride 47; Am- 
monium chloride 3.5; Cupric chloride 
1.0; Wetting agent 0.25; and Water 48.25. 

















CALL US! 


LUdlow 9-4000 


ARC WELDING SUPPLY CO. 


814 Southern Bivd., Bronx, N.Y. 59, walt 


— 








WHEN YOU NEED-~ 


® A.C., D.C. ARC WELDERS 
® WELDING TORCHES 

® CUTTING TORCHES 

® REGULATORS 
@ STEEL RODS 

@ BRONZE RODS 
®@ LOW TEMPERATURE ALLOYS 
@ FLUXES 
® CABLE 
@ SAFETY EQUIPMENT 
® OXYGEN TANKS 
































clamps, pulls, pushes, 
spreads, bends or lifts 


The Simplex Util-A-Tool pullstogether 
clamps and holds parts of all sizes and 
shapes. Easy to use and powerful, it 
saves time and work. Handy, too, as 4 
jack, as a puller or for pressing. Set in 
cludes Util-A-Tool, sky hooks, 3-way 
base, spreader jack, chains and lever 


bar. 






HOLD PARTS PERFECTLY 
FOR EASIER, FASTER 
WELDING WITH 


Simplex 


UTIL-A-TOOL 





TEMPLETON, KENLY & CO. 


1000 S$. Central Ave., Chicago 44, til. 
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Electrode Holder 


" ] ] 
Berkeley ’ 


Issued 


LASKEY, 
1947 


CLIFFORD 


iled Sept 0, June 


= ERE Be 222 2 
= v 


ERP = os a 


holder 
r an electrical conductor. 
eiver 


ectrode having a_ shaft 


An elec 
an electrical 


also forming 


wr is carried therein and has at 


aperture. 
has at 


An insulating cap for 


iver least one aperture 
an 


passed through this and into the 


in 


arranged that electrode 


SO 
An electrode-engaging member 
bly sleeved on the shaft 
etween the and the er 
gger sleeve has a coupling connec 


and ex 


cap receiy 


th the electrode-engaging member 


means associated with the shaft 
rigger sleeve urges the sleeve and 
e-engaging member in one direc 


cause the latter 
ion ‘between 


to interrupt com 
the apertures. The 








Wedding IS EASIER, MORE PROFITABLE 


M with TRINDL 
}] ARC WELDERS 


MODEL 125A WELDER 


A Big Money Saver 
For Any Shop 


50 


F.O. B. Factory 


"$ 


hc Ae 














SAVES TIME @ REDUCES COSTS @ INCREASES PROFITS! 


This exclusive, easy-to-operate TRINDL WELDER is a bi 
is ruggedly built . 


at slight additional cost. 


ig saver for any shop . 


. Can easily be carried right to the job and connected to any convenient 
properly wired 110 volt 50-60 cycle AC supply line... 
auto and home appliance, farm implements and tools . . 


With it you can BUILD OR REPAIR 


. MODEL 125A 





P 
jigs and fixtures out of prime or scrap sheets, bars and tubes and do hundreds of other “repair 
and construction welding jobs when you need them and as you want them done. MODEL 125A 
has 16 heat stages ranging from 20 to 125 amps, handles 1-16" to 5-32" rods . 
Complete Ready to Operate—Nothing Else to Buy. Also available for 22C and other voltages 


TRINDL WELDERS HAVE PAID HANDSOME PROFITS TO THOUSANDS 
OF SATISFIED USERS —TRY ONE YOURSELF AND BE CONVINCED! 


. Fabricate special sho 


- » Comes 


sleeve 


n 


I 


is movable in the opposite 


to withdraw the electrode-en 


nember from between _ the 











Dependable Trindl 


cessories 




















TRINDL PRODUCTS LTD., 


Welders, Welding Supplies & Ac- 
are Available to Save You Both... Time 
and Money 


Write, wire or phone today 


FOR PARTICULARS AND CATALOGS 
Jobbers and Distributor Inquiries 'nvited. 
Write for Selected Distributor Plan 


17 E. 23rd St., AR Chicago 16, Ill 











x - . 
Electrode Holder 


14.565. Herman J. Hecnrt, Soutl 
Ind. Filed April 10, 1947. Issued 
1948. . 

\ welding electrode holder comprises 
and a conductor shaft slidable 
the tube. An insulating sheath 
the major portion of the tube 

haft and includes a handle portion 
connector is carried by the shaft 
means urges the shaft toward 


ing position. A head of enlarged 
tional size is carried by the end 
aft projecting from the sheath 
r end of the tube ts enlarged 
ted around the head, which has a 


- ] ’ 
electrode passage This pas 
| | 
icast 


it partly intersected by the 
nd positioned clear of the tube 
n the shifting means is actuated 


Welding Rod 





A RANGE OF MODELS FOR EVERY WELDING JOB! 








PRACTICAL PORTABLE 
“One Hand” 
SPOT WELDER 


GASTON 


Designed and originated by R. M. GASTON 


Welds any ferrous metal including gal 
nized iron 


saver... reaches the hard to get at s-p-o 


GER SWITCH makes welding easy 


trigger. 








442,087. Epwarp M. KEeNNeEpy, Los 
assigned to Mitts Axtoys, IN« 
Mar. 2, 1945. Issued May 25, 1948 
is a method of making a welding 
welding the abutting edges of 
gitudinally split tube filled with a 
1g mixture. The surplus material is 
from the exterior of the tube ad 
the weld. The tube is subjected 


lally progressive peripheral pressure 
ipress it, compact the mixture and 
the ends of the tube 
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information 


Manufactured 
and Sold by 


14823 LOOMIS STREET 





. @ proved time- and money- 
-t-s. 
It’s rugged—it comes completely equipped 
with 5-inch tongs and 10 feet of cable— 
its tongs and points are replaceable. TRIG- 


rest top tip on metal—squeeze and pull 
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just 











Distributors . . . Write for complete 


ALCASC 
MANUFACTURING 


© HARVEY, 
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ILLINOIS 
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W-AL-CO RODS 


for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 


TYPES 2S, 43 and 52 
Brazing 716 





FOR CAST ALUMINUM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 





Aluminum Solder 
White Metal 


Welding Alloys Manufacturing Co. 


744 Broad St., Newark 2, N. J. 














Get a Sample FREE 
and TEST it! 


it] eels Gia.) Ty. ce ¢ 


COVER GLASSES 


They’re SPLATTERPROOF! 
WATERPROOF! 
EASIER TO SEE THROUGH! 
And they OUTLAST OTHERS 10 to 1 


Write your name and address in the margin of this 
page and mail it to us . . . or send a letter. We'll send 
you sample glasses to test. You'll see in a hurry why 
Navy Yards, Shipbuilders, etc. used Bullock Glasses 
by the millions during the war. 


Bullock Cover Glasses are coated on both sides. They 
last longer because their coating protects them against 
splatter, moisture, heat breakage. They stay clear, 
clean, uncracked 10 to 20 times longer. One Bullock 
Glass will last for days ... no time out for changing 
«+.no blurred vision... no eyestrain. Tear this out 
now and mail it. 


*DEALERS: You ought to be selling Bullock Cover 
Glasses. Write for terms 









15¢ each 


100 for $12.00 


L.H. 
BULLOCK CO. 


2 EIGHTH ST. 
RICHMOND, CALIF. 


500 for 
1000 for 


$45.00 
$67.50 












Automatic Tongs for Arc Welding 


2,446,809. Camutto Crro, Uccle-Brussels, 
Belgium, assigned to La Soupure Etec- 
TRIQUE AUTOGENE, SociETE ANONYME, 
Brussels. Filed May 28, 1945 (in France, 
June 5, 1944). Issued Aug. 10, 1948. 

















Automatic tongs for manual arc weld- 
ing or cutting consist of a pair of jaws, 
one of which is firmly mounted on a 
handle. A spring presses the other jaw 
against it. Pivoted relatively to the latter, 
a lever is adapted to act against the 
influence of the spring in order to sep- 

| arate the two jaws when the operator 
presses on the lever. Electric current is 
supplied to one of the jaws. A device is 
provided for the automatic advancement 
towards the work of an electrode clamped 
between the 


jaws. 


Electrode Holder 


2,438,990. Preston Brown, Selma, Ala. 
Filed Oct. 29, 1945. Issued April 6, 1948. 
An electrode holder having an elon- 
gated hollow handle with an axially dis- 
posed bearing opening in its front end 


and internally threaded at its open rear | 


end. A forwardly extending fixed shank 
is secured to the front end of the handle 
while an externally threaded bearing plug 
adjustably secured in the threaded rear 
end of the handle is formed with an 
axial bearing bore in its front end and 
an annular bearing shoulder also on the 
front end. A_ longitudinally adjustable 
shank has its rear end in the bore and 


lies adjacent to and parallel with the 
fixed shank. Jaws are located on the 
ends ot the shanks with a fixed collar 


secured adjacent to the rear end of the 
adjustable shank. A trigger is secured 
to the shank and extends through a slot 
for moving shank inwardly to open the 
jaws against the tension of a coil spring. 
Tension on the jaws may be varied to 
effect different degrees of clamping ac 
tion, 


* * * 


Spatter Preventive 


2,446,922. Louis Grunpner, Cleveland, 
assigned to THe Lincotn Exeserric Co., 


Cleveland. Filed Nov. 3, 1944. Issued 
Aug. 10, 1948. 
A chemical solution for preventing 


adherence on a workpiece of spatter from 
an arc-welding operation. It is applied 
to the surface to be protected. It consists 
of a resinate containing an alkali metal 
salt of abietic acid in water suspension 
having a pH not higher than 7. When 
the water evaporates, a thin adherent 
film of resinate is left on the surface. 































HESE nine superior alloys are 
made to exacting specifications 
and conform to the standards of 
the Resistance Welder Manufacturers 
Association, to give you a maximum 
of service at the lowest possible cost 


TUFFALOY 


RESISTANCE WELDING ALLOYS 


TIPS *« FORGINGS « DIES 
BAR STOCK « CASTINGS 
SEAM WELDER WHEELS 
TUBE MILL WHEELS 
Write for Tuffaloy bulletin. It gives 
you the latest RWMA standards and 
recommendations, and shows how well 
the Tuffaloys fit in to take care of all 

your resistance welding needs. 


WELDING SALES 


and engineering company 
8750 GRINNELL AVENUE, DETROIT 13, MICH 








NATIONAL 





GAS CYLINDER TRUCK 


““SMOOTHEST TRUCK AFLOAT" 


3 MODELS 


CT-500 Oxy 


—corries 


capacity. 
CT-250—carries Oxy 
Acetylene Cylinders 
60 to 120 cubic feet 


CT-100—carries Ox 
Acetylene Cylinders 
40 to 60 cubic fee! 


© STURDILY CONSTRUCTED 
® ALL-RUBBER TIRED 
© ATTRACTIVE PRICES 
@ EXTRA WHEELS ON REQUEST | 


EXCELLENT WINDOW SALES APPEAL FOR 
YOUR GAS AND APPARATUS. 


* 
SOME TERRITORIES OPEN FOR MAJOR 
DISTRIBUTORS. 
é 
WRITE today for special quantity 
discounts. 
* 


manufactured by 


WELDERS SUPPLY C 
Charlotte 1, N. 
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Acetylene Cylinders of 
100 to 285 cubic feet 


















































































THE NEW “SUPER DE LUXE” 

















“GAF.T°’ 
THE BEST IN 


WELDERS GARMENTS & GLOVES 


The ACCEPiED Line of 
PROTECTIVE LEATHER CLOTHING 
& GLOVES 


GLOVES 
COATS 
APRONS 
PANTS 
OVERALLS 
CAPES 
BIBS 
SLEEVES 


Nlustrated No. 627—Cape & Bib. 


Write for New Catalog Sheets on 
Welders’ Clothing, Gloves & Curtains 


ALIAY MEG. CO. INC. 


1230 Vine St., Philadelphia 7, Pa. 





| end face adapted for grinding. 














THE IMPROVED “ROUND FILE" 


GAS LIGHTER 


Many superior design and construction 
features combine to make the Improved 
Round File’’ the most efficient and 


economical torch lighter. 


An unusually large file area (approx. 
one sq. in.) is provided. The file is of 
superior quality, hardened in our own 
factory. Spark metal is of large diam- 
eter and the patented cartridge hold 
ng the metal locks exactly into posi- 
instant 


permitting replacement. 


SAFETY GAS LIGHTER CO. 
(Est. 1901) 
LYNN, MASSACHUSETTS 








Electrode Shield 


2,446,598. Henry O. Kurnke, Forest 
Hills, N. Y., assigned to Arr RepucTion 
Co., Inc., New York City. Filed Feb. 

1946. Issued Aug. 10, 1948, 

2 





Welding apparatus including a metallic 
surrounded by a_ tubular 
shield, means for supporting and feeding 
it toward the work and means for sup 
plying current to it. A shielding tube 
surrounds the electrode and the lower 
end of the shield is kept below the sur 
face of the molten pool. 


electrode 


+ . * 


Grinding Wheel 


2,438,203. Leo F. Carr, Painesville, O 
Filed June 11, 1945. Issued Mar. 23, 1948 

\ rotary dynamically bal 
anced abrading element of bonded abra- 
sive material having a completely closed 
continuous external perimeter and a cen 
tral opening in the front end. The open- 
ing is substantially square in shape and 
defines a continuous circumferential front 
The face 
uniformly peripherally 
spaced chordal segments integrally joined 
at their contiguous ends. This element 
has an inwardly extended back at the 
rear end defining an annular mounting 
face and underlies the corners of the open 
ing. A wire mesh molded in the element 
adjacent the mounting surface is coex 
tensive in area. A plurality of uniformly 
peripherally spaced screw 
molded in the element against the inner 
surface of the wire mesh for securing a 


one-piece 


consists of four 


elements is 


rotary support. 


Electric Soldering Iron 


Dallas, Tex 
April 6, 1948. 
In combination, a soldering tool includ 


GENERAL ArTHUR HAWKINS, 
Filed Oct. 1, 1945. 


Issued 


ing a copper soldering head having a 
pointed up and formed with a longitudi 
nal pocket being reduced at its front end 
Glow extend from the pocket 
through the side and up of the head 
There is a mica insulating sleeve in the 
pocket, a metal sleeve having an annular 
flange on its lower end disposed in_ the 
sleeve. A carbon rod contacts the sold 
ering head at its front end. <A _ metal 
hinge yoke, superimposed metal 
ers disposed about the metal sleeve re 
spectively contacts the annular flange and 
metal hinge yoke. Opposed clamp pins 
extend inwardly through the sleeves for 
holding it in position. A conductor con 
nected to a shank is connectible with a 
suitable source of electric current supply. 
lip of the soldering head, when con 
tacting its work, serves to close the cir 
cuit with the source of current supply to 
heat the « 


ports 


wash 


irbon rod and soldering head 
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NOTCH 


TUBING AND PIPE ENDS 


EASILY 


IN 5 SECONDS 


PRC i> 


—- +S - 7 
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THESE RESULTS 
IN POWER OR 
HAND PRESS 


Arc-Fit is @ notching unit fer preparing pipe or 
tubing ends in making welded or brazed tubular 
joints in less than 5 seconds. Arc-Fit is a produc- 
tion tool thet will cut your production costs. 


© Arc-Fit can be utilized in any power press. 

© Arc-Fit can be furnished for any size tubing 
or pipe. 

© A hend press can be supplied with Arc-Fit 
units for shearing pipe or tubing sizes 2 
inches or under. For sizes over 2”, angular 
cuts other than 90°, and slotting operations. 
Quvetotion furnished on request. 
Arc-Fit dees not deform pipe or tubing. Ne 
grinding or finishing operation is needed. 
Engineers can now design for tubular con- 
struction ond cut costs. 


Write for Information 


* 
TOOL & DIE 


VOL CORPORATION 


2527 W. MOFFAT ST., 
Chicago 47, Illinois 






















Rees 


TIP DRILL KIT 


Mos? practical tip 
too! mzde 


cleaniny 








. » inexpensive, tool 


Carbon steel drills properly 
chan cutting and weld- 
ing tips and true up dam- 
aged holes. Tempered steel 
double end chuck holds 
drill sizes 45 to 80. Handle 
holds up to 24 different 
size drills. Complete with 
pocket clip and 12 assorted 
drils, even number sizes 52 
to 74, inclusive, only $3.50. 
























































Approximately 
Actual Size 



































Attractive 
“Silent 
Salesman” 
counter cards 
for dealers 


J. M. RAGLE inousteics 


4029 Indiare Ave., Kansas City 4, Mo. 


































































WOOLDRIDGE ALFLUX No. 3 
CAST ALUMINUM BRAZING FLUX 





















ALFLUX No. 3 is @ multiple purpose flux 
which has been developed especially 






for Soldering end Brazing 
Steel to Aluminum Aluminum castings 
Copper to Aluminum Aluminum Sheets 








This flux may also be used with good results 
on other metals. ALFLUX No. 3 is manu- 
factured of the highest quality pure chemicals 
which have been thoroughly and carefully 
compounded. It is an exceptionally fine flux 
which adheres to the surface to be brazed and 
produces a faster and more economical weld. 














WOOLDRIDGE ALUMINUM WELDING 


PRODUCTS, INC 


Glastonbur Conn 




































R-W Indexing Finger Control 


2,446,648. Russert MiLtarp GLANTZER, 
Washington, Pa. Filed Feb. 21, 1947. 
Issued Aug. 10, 1948. 

An indexing and control device for 
resistance welding machines consists of 
a member mounted for movement back 
and forth in a fixed path, a finger on 
the member and movable relative to it 
and means normally urging the member 
to its retracted position. The finger moves 
to a projected position for engagement 
by an element that moves synchronously 
with a workpiece. When the member is 
moved to its forward position, a welding 
electrode is energized and is operated in 
timed relation to movement of the work 
piece. The finger is automatically with- 
drawn from the element and tempe- 
rarily held unul the member has moved 
to its retracted position. The finger is 
then released for movement to its pro 
jected position. 










Cutting Torch 


2,442,414. Witeor J. Jacessson, Plain 
field, N. J., assigned to THe Linpe Arr 
Propucts Co., New York City. Filed Mar. 
2, 1940. Issued June 1, 1948. 

For use in a torch for cutting or de- 
seaming ferrous metal, a torch head 
having a cavity provided with an inlet 
and an outlet portion disposed at an 
angle to each other. The inlet portion is 
adapted to receive cutting orf deseaming 
oxygen and the outlet portion is adapted 
to receive a metal cutting or deseaming 
tip. A preformed tube in the cavity has 
its ends fitting the inlet and outlet por- 
tions respectively and extends between 
them for conveying oxygen to the tip. 
This tube has a smooth and continuous 
inner surface and is gradually curved for 
changing the direction of the oxvgen 
stream flowing through it. 


THE DECEMBER 
ISSUE OF THE 
WELDING ENGINEER 
WILL CARRY A 
COMPLETE REPORT 








ON THE ANNUAL 





METAL SHOW 
AND THE ANNUAL 
MEETING OF THE 


A. W. S. 
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